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Response of blood prothrombin to vitamin K as 
a measure of hepatic function. 

By 

P. FROM HANSEN and HOLGER BEGTRUP. ‘ 

(Submitted for publicntion September 2, 1042), 


The prothrombin level in the blood is often lowered in jaun- 
dice, both in that of obstructive and in that of parenchymatous ori- 
gin; the low level may probably result from different mechanisms 
and the problem arises: Is the low level of prothrombin in either 
case simply due to an inhibited absorption of vitamin K on account 
of decreased excretion of bile acids, i. e. a K-avitaminosis in the 
strict sense, or is the prothrombin-forming power of ihe liucr also 
impaired in parenchgmaious jaimdicc? 

During later years numerous cases of jaundice willi low pro- 
thrombin levels in the blood have been publislied. Following ad- 
ministration of vitamin K the prothrombin level rose, to normal 
in several patients, wliilst in other cases the rise was very small 
or nihil. 

The idea of measuring the hepatic function by the rise in blood 
prothrombin following the administration of vitamin K has liccn pul 
forward by Tage-Hansen (M), Thordarson (15), and others, but 
none of these authors have suggested a method for a lest. 

After the present work had been started in February 1941, 
Roller (8), H ull (7) and Lord & Andrus (10) liave published inves- 

Presented in »DanskSel.skab for lulcrn Mcdic'm* 27 . — 2 . 1942 . 
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^ different ways give a test of hepatic function as an 

aid for the differential diagnosis. 

The doses of vitamin K used by Roller and by Hult — 30 and 
10 mgs respectively ~ are (at any rate in cases of slight hepa- 
tic damage) far above the minimum required to raise the blood 
prothrombin level to normal. Neither do these authors take the 
prothrombin level prior to administration of vitamin K into ac- 


count ~ they simply determine whether the level becomes normal 
or not, and do not consider the absolute rise in prothrombin con- 
centration. . According to the present , authors the latter point is 
absolutely essential. 

By the above method, therefore, a certain diagnosis cannot be 
made if the prothrombin level reaches the normal, i. e. after Roller 
and after Hult the diagnosis obstructive jaundice cannot be made 
with certainty. 

Lord & Andrus, however, consider the absolute rise in prothrom- 
bin level, and they are therefore also able to distinguish between 
parenchymatous and obstructive jaundice even if the prothrombin 
level does not reach the normal. They administer only 2 mgs 
menadione, which preparation, however, measured in Dam units (5), 
is nearly tvdce as strong as the )>Rvitasol» which was used in the 
present experiments. Menadione, which is dissolved in oil, is admi- 
nistered intramuscularly. If the prothrombin level has risen more 
than 10 per cent, during 24 hours, jaundice should be due to obstruc- 
tion. If the prothrombin level has not risen 10 per cent., the deter- 
mination is repeated 24 and 72 hours after the administration; if dur- 
ing the latter period the rise is not 15 per cent, in all, jaundice is 
intrahepatic in origin, whilst a rise of more than 15 per cent, speaks 
strongly in favour of obstruction. The fact that it may last more 
than 24 hours before the maximum rise is obtained is probably due 
to menadione being dissolved in oil; with preparations dissolved in 
water Roller (8) and others have found the maximum rise 24 hours 


after administration. 


Authors’ Own Data. 

The sensitivity of the liver to vitamin R can only be graded 
numerically if the vitamin is administered in doses so. small tha 
the prothrombin level is not brought to normal; the sensitivity is 
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expressed by the rise in prothrombin level per weight unit vitamin 
K^administered. If the dose administered is so laige that the 
prothrombin level rises to normal, the estimated sensitivity may 
L too low, as the effect of the possible excess of vitamin K cannot 


be included in the calculation. 

We have therefore examined the sensitivity of the liver to such 
small doses, and have attempted to decide whether there is a signi- 
ficant difference in sensitivity between obstructive and paren- 


chymatous jaundice. 

In accordance vitli the above, we have introduced the concept 
svitamin K sensitivity)) — in abbreviation »KS», which covers the 
percentage rise in the blood prothrombin level during 24 hours per 
2 mgs 2-methyl, 1, 4-naphtohydroquinoncdisuccinale administered. 

The dose has been set at 2 mgs; larger doses may often — parti- 
cularly in obstruction — cause a rise to normal values. 

In the majority of our cases KS has been determined after the 
administration of 2 mgs Kvitasol K In several cases the dose ex- 
ceeded 2 mgs, and in the latter cases wc have, Avhen wc found it 
was justifiable, calculated the KS by simple division; such a calcu- 
lation seems permissible. 

Prothrombin was in the majority of the cases delermincd by the 
method of Hjalmar Larsen and Plum (9) for venous blood. Tiic per- 
centages have been read from the characteristic given by these 
authors. In a few cases the method of Dam and Glavind(6) or 
of Plum and Dam (12) M'as used. 


Vitamin K sensitivity in obstruction and in parencliynia* 

tous jaundice. 

The tables show lliat in the cases where it was possible to 
calculate KS it was between 31 and ^ 53 in obstruction, whilst in 
parenchymatous cases the values were Jietwccn 0 and 1 1 ; 50 per cent, 
of the latter values were beloTv 1. 

We wished to see whether the above great difference lictweon 
hepatic sensitivity to vitamin K in oiistniction and in iiarcnciiv- 
matous affections could be verified from cases prcviouslv mililisl Jd 
5^ut„„rs. We went througli tiie pnlilisL ca"s of d eMc 

Works*, Drainark ‘disposal by *Loveiis Choinicat 
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obstruction and parenchymatous jaundice which had been treated 
with vitamin K and in which the prothrombin level had been deter- 
mined (1, 2, 7, 8, 1 1, 13). When the figures allowed, we determined the 
sensitivity to vitamin K. In 7 publications we found 98 patients in 
all suitable for our present object. 55 cases were of obstruction and 
they all showed a pronounced response to vitamin K; 43 cases were 
parenchymatous affections, and their response was but slight. (As 
mentioned above only 3 of the authors (7, 8, 10) have attempted 
to use the response to vitamin K as a diagnostic measure). The cases 
wth obstruction which had been treated with doses of vitamin K so 
large that a calculation of sensitivity was illusionary, Avere omitted 


A. Cases with obstruction of the bile ducts. 


Table I. 

Patients with obstructive jaundice. In cases 1, 2, 3 and 7 the diagnosis was 
verified post-mortem, and in cases 4, 5 and 6 at operation. 


Nr 

Diagnosis: 

Prothrombin 
ievel in per cent 
before after 

Rise in 
prothrombin- 
level 

' 

Dosage of. 
Vitamin K 
in mg 

i>KS» 


Cancer pap. Vateri 



160 pr. os. 
60 i. V. 


2 

Cancer pap. Vateri. 

5 normal 
(in the course of 

6 days) 

^ 95 

370 pr. os. 
(in the course 
of 6 days) 


3 

Cancer pap. Vateri, 

31 normal 

^ 69 

20 i. V. 


4 

Tumor pancreatis. 

37 normal 

52 normal 

^ 63 
> 48 

4 pr. os. 

2 i. V. 

^ 31 
^ 48 

5 

Cholelithiasis. 

25 normal 

^ 75 

60 i. V. 


6 

Cholecystitis et 
Pericholecyst.chr. 

38 83 

45 

2 pr. os. 

45 

7 

Cancer pap. Vateri 
c. metast. ad hep. 

47 normal 

^ 53 

2 pr. os. 

g 53 


T no i o ^ 'ind 'i KS was not calculated, as the dose of vitamin K 
adr„S,sSVb|’ i’ar.UcS",he”d«» .Mch „,gh, i»t have caused a 

normal prothrombin level. . ^ ..n 

In all the remaining cases KS was found >30. 
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B. Cases wiili parenchymatous hepatic disease. 

Table II. 

Patients with hepatitis and biliary cirrhosis. In cases 8, 9, and 10 the diagnosis 
was verified at operation with biopsy of hepatic tissue; in the remaining cases, 
which were all diagnosed as acute hepatitis, llie course of tlic disease was 
typical and all cases recovered. 


Prothrombin Rise in Dosage of 
Nr Diagnosis level in per cent Prothrombin Vitamin K »KS* 
before after level . in mg 


Hepatitis chr. 1. g. 37 
(Cirrhosis) Lues 
an tea 


normal 


•10 i. Y. 


9- Hejialitis chr. 


10 Hepatitis chr. 
(Cirrhosis incip.) 

11 Hepatitis ac. in 
nosocom. 


normal 

70 

80 


10 i. V. ^ 8 

5-10 pr. os. 1 

(■>0 i. V. 1 


80 i, V. 
.')0 V. i, 

160 pr. os. 


J^P^J^tj^tis ac. 08 normal ^ 32 

13 Hepatitis ac. 42 .-.v 


14 Hepatitis ac. 


lo. Hepatitis ac. 


[16 I Hepatitis ac. 


10 pr. os. 


30 pr. os. 
10 jir. os. 
nO i, V. 


10 pr, os. 
50 i. V. 


55 normal 

60 67 

50 ,69 

77 normal 


17 Hepatitis ac. e 
usu Salvarsan- 


8-1 

normal 


^ 35 
7 
9 

^ 23 
22 

^ 16 


2 pr. os. < 0 
10 pr. os. I 

50 pr. os. I 

10 in-, os. ^ 7 

2 pr. os. 7 

4 pr" os. 5 

J0_pr_. os. ^ 5 

•1 pr. os. 4 ) 
10 pr. os. ^3 




^veeks!’'and’th?vaHalio^^''’- " about 

variation; hf 


unproved 
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(cf. cases 1, 2, 3, 5 of the present work); It is noteworthy that in all 
the publislied cases of obstruction the protlirombin level rose to nor- 
mal values. In some cases whicli Jiave been classified as obstruction 
the response to vitamin K was slight; in all these cases, however, 
the obstruction was due to cancer, and no information has been given 
regarding the condition of the liver, particularly it has not been 
stated wdiether metastases were found; the latter cases have there- 
fore been omitted.' 


C. Oilier cases with lowered prothrombin level. 


Table III. 

In cases 18, 19, 20 and 21 the diagnosis was verified post-mortem, in case 23 

by biopsy. 



Diagnosis 

Protlirombin 

Rise in 

Dosage of 


Nr 

level in per cent 

Prothrombin 

Vitamin K 

»KS» 



before after 



m 


18 


Hyaloserositis (hep. 
lien., peric.) 


66 


19 


Cancer ventric. cum 


5 


58 


GO 


8 


10 pr. os. 


<0 


55 


SO i. V. 


% 


20 


metast. ad hep. et | 
ovarii j 

^Canccrhep. (prim.?) 

i 

lAbscessus hep. sine 


50 

63 


normal I S 50 


normal ^ 37 


10 pr. os. 
2 i. V. 


22 


231 


icterus. | 

I ' 

Erythema nodosum 


half a year later 


23 

34 

52 

40 

100 


Lymfogranulomato- 

sis maligna sine ic- 


terus 


34 

52 

40 

48 


11 
IS 

12 
8 


160 i. V. 
60 i. V. 
60 i. V. 
210 i. V. 


75 


normal 


^ 25 


2 
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Discussion. 

Clinical imporiancc a/ KS. In four of our mes the diffcrenlM 
diagnosis TOs before operation based alone on the KS. The detail. 

of these cases are: , , , , i i j 

Case 4: 4 months prior to operation the patient had developed 

iaundice, the intensity of which had varied soinewliat, but it liad 
on the whole increased gradually. After 3 months the liver w'as 
punctured and the histological picture was interpreted as subacute 
hepatitis. All the same the patient was operated upon because of the 
value of the KS, and an obstructing tumour was found in the 
pancreas with dilatation of the choledochus. The slightly damaged 
hepatic tissue was probably the result of the prolonged biliary stasis 
(3 months); the power of prothrombin formation had, however, 
not been impaired to any considerable degree. 

In Case 6 the patient had for 3-^ years suffered from repeated 
attacks of pain, accompanied by jaundice. The x-ray showed nume- 
rous stones in the gall-bladder, but Bauer’s galactose test showed an 
excretion of 2.6 grammes and the Takata-Ara lest was -f-f posi- 
tive. KS, however, indicated obstruction; operation revealed a 
pronounced pericholecystitis and cholecystitis with a thickning of 
the walls which had probably caused obstruction. 

Case 9: The patient had jaundice for a long period without other 
characteristic symptoms, wherefore it was not considered advisable 
to postpone operation, but nothing abnormal was found; histological 
examination of hepatic biopsy gave the diagnosis chronic hepatitis. 

Case 10: The patient had for several years suffered from abdo- 
minal pain of no cliaracteristic type; on admission she was jaundiced 
and again had an attack of pain. In spite of a KS below 1 the pati- 
ent was operated upon; operation revealed nothing abnormal. 
Histological examination of hepatic tissue taken by biopsy showed 
an incipient cirrhosis. 

As ,vin be seen in tlie tables the values of the increase in 
prothromto level or the KS are often larger than or equal to a 

receivL^suff ^1“ teases that had 

nor™ ™ 7 V 'T prothrombin level 

orinal, i e. the dose of vitamin K administered has hecn too 
large for the object in hand. 



s 
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I., llicir puWications Roller an<l Hull have ased II, c tact t,l, ether 
llie IiloH,ronil„n level hccamc normal or not as a criterion for 
(/jslinguisliing ijehvccn ohslructivc and parenchymatous jaundice. 
Jhi.s enterjon is Jiardly reliable, which may for instance he seen 
from case 16: The first and fourlli determinations of KS were made 
after the administration of 10 and 10 mgs Kvilasol respectively, 
and the prothrombin level became normal. The second and the third 
delermtnalions of KS followed administration of 2 and 4 mgs res- 
pecUvely; the prothrombin level became only subnormal and the 
^ allies of KS were 7 and a respectively, whieh after the present 
method gives the diagnosis hepatitis. 

Linu'fotions of the method. KS can only be determined if the 
])rothrombin level of the patient is below normal. In hepatitis this 
will usually occur in about only 50 per cent, of the cases — the 
jiresent authors found a normal prothrombin level in the blood in 
7 out of IS cases. Other authors have slated corresponding figures 
(7, 8, 14). In complete obstruction hypoprolhrombinaemia will at 
any rate develop after 2 — 8 weeks. 

Evaluation of the method faces two ways: I) With how much 
certainty are wo able to prove an obstruction? 2) With how much 
certainty a parenchymatous affection? 

1) Our data include no case of jaundice with obstruction with a 
KS below 81; there is, however, a patient with lymphogranuloma- 
tosis in whom KS was above or equal to 25, i. e. such a case might 
faultily lead to the diagnosis obstruction. 2) No case of jaundice 
of parenchymatous origin was found with a KS higher than 11. 
Case 22 shows a cryptogenetic hypoprothrombinaemia, refractory 
to vitamin K (similar cases have been published by Bechgaard(3)). 
If .such a patient .should develop obstruction a possibility for a 

faulty diagnosis may be present. 

Obstruction of long duration may easily cause impairment of the 
parenchyma, which should theoretically be able to lower the KS; 
in the case.s -1, and 7, however, the KS was not low in spite of jaun- 
dice of 4 and 3 monllns standing respectively. 

In two cases of cancer metaslase.s to the liver, which — con- 
trary to ca.se 7 — had not been preceded by obstruction, the value 
of KS was 1 y 2 (Ike prothrombin level rose from 5 to 60 follov^ 
ing 80 mgs K) a^nd ^ 10 (from 50 per cent, to normal following 1 

mgs K) respectively. 
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Conclusion. 

It seems that altcctions ot the liver parenchyma ore ahvay 
accompanied by a KS below 20 (the slight impairment of the hepa- 
tic tissue wliich follows prolonged obstruclion excepted) 
a KS of this low level is not pathognomic for parenchymatous affec- 
tions, cf. case 22 and the above cases of cancer of the liver. 

It seems that in pure obstruction KS is always aliovc 20, but 

neither this is pathognomic, cf. case 23. 

At present the authors are examining a large series of patients 
with jaundice. If further data verify the above findings, it looks 
as if an affection of the hepatic tissue may be definitely excluded 
if KS exceeds a certain value — as well as it will probably be 
possible to eliminate obstruction if KS is lielow a certain value. This 
limiting value vill presumably be about 20. 

The cause of the lowered prolhromhin level may lie in a reduc- 
tion of the hepatic power of protlirombin formation, or — and ? — in 
a reduction of the power of forming bile acids;, followed by a reduced 
absorption of vitamin K. Only the reduction in power of prollironi- 
bin formation can influence the KS, vvliilst decrease in formation 
of bile acids would be of no effecl. The fad lliat none of the above 
cases of parenchymatous affection have a norma) KS may be 
explained by the hypothesis that the licpalic power of forming pro- 
thrombin is more vulnerable than the power of forming bile ficid.s, 
so that an avitaminosis K in the strict sense docs not occur in licpa- 
titis; the avitaminosis due to impaired absor])lion, which in case.s of 
parenchymatous affections may accompany tlic decreased })ower of 
prothrombin formation, is eliminated by the fact that llie vitamin K 
administered is water-soluble. 


nummary. 

The effccl of viurai,, K upon II, c, p,oti,ron,l,i„ fora, alien l,as 
eon examined „, S patients „-itl, oi,st, „ctivc affections of tl,c liepa- 

chvn,r ™ patients with iinpainncit of llic live,- pareii- 

the sensitMtrj I, "T ''' 'liffarcce was found in 

could ifZeT T ° » "if«cnoc whici, 

Ti,e , aPoiit 100 cases ill lit enlnre 

The above sensitivity has been „„,„enically gi-aded by oalcitg 
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the rise in the blood prothrombin level which follows the admi- 
nistration of 2 mgs 2-methyl, 1 , 4-naphtohydroquinonedisuccinate 
(Kvitasol »Leo)>). This rise is called the svitamin K sensitiwty)) 
(»KS)>), and in 4 determinations on obstructive cases it was found 
to be above 31, in 16 determinations on the cases of parenchyma- 
tous affections it was less than 11, in 50 per cent, of the latter even 
< 1. The diagnostic aid which may lie in the determination of KS is 
discussed. 

For details see previously published Avork. (4) 
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AComparative Study of the Occurrence of CompHca- 
tions in Scarlet Fever Treated with Sulphanilamide, 

Specific Immune Serum and Normal Horse Serum, 
with a Reference to certain Clinical Features of 

the Material. 
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FRITS NEUKIRCH, VAGN ZAHLE & INGER BAUMGARTEN. 
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In 1935 Domagk(l) demonstrated the effect of pronlosil in 
the case of infection witli haemolytic streptococci in mice. Sub- 
sequent investigations [Trefouels, Nitti and Bovcl (1 a) and Buttle, 
Gray and Steplienson (2)} showed that in the organism jirontosil 
splits off sulphanilamide and that in all probability Ibc only active 
element is the freed sulphanilamide. 

Since these results were published a large nuniher of reports 
have been issued on the effects of sulphanilamide on infections 
in man caused by haemolytic streptococci. 

The very good results achieved from the treatment of puerperal 
fever [Colcbrook and Kenny (3)] and to some extent erysipelas 
[Snodgrass and Anderson (4)} led to sulphanilamide treatment 
being tried out in other diseases in which haemolytic streptococci 
were regarded as the etiological factor. 

The etiology of scarlet fever lias not yet been made clear in 
every detail, but the presence of haemolytic slre])tococci can he 
demonstrated in conjunction . with all the purulent complications 
of that disease; furthermore, the.se bacteria can he cultivaleti from 
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st'riirT'' all patients. Even if in the etiology of 

s^rlet fever some importance may perhaps he attached to an 
ultra-visible virus m addition to haemolytic streptococci, it was 
reasonable to suppose that in scarlet fever sulphanilamide would 
have some effect, prophylactic at any rate, by perhaps preventing 
the appearance of complications. We do not yet know all the 
details of the action of sulphanilamide, but it is very probable 
that it consists of a direct action on the bacteria, manifested by 
a bacteriostatic effect or by a destruction of the microorganisms 
Nvbereas the drug has no effect on the soluble toxin. Consequently 
it is natural to differentiate between the effect on the primary 
toxic phase of the disease and the preventive effect on the-- com- 
plications.' t; 

There is fairly complete agreement among investigators that 
sulphanilamide has no effect on the primary toxic phase, but there 
is marked disagreement with regard to its prevention of compli- 
cations. One of the reasons for this disagreement is that the groups 
in the various' works are not always directly comparable. What 
is more, there is a great difference in the frequency of the com- 
plications in the untreated groups. This frequency varies between 
10 and 70 per cent. There are several explanations. In the first 
place, the complication frequency in the various epidemics may 
be very different; in the second place, there is variation in what 
individual authors consider to be complications, some of them 
reckoning adenitis and certain other manifestations as the usual 
symptoms- of scarlet fever. Finally, the authors do not always 
differentiate between number of patients with cbmplications and 
the total number of complications, and these two figures are some- 
times very different. If the effect of sulphanilamide on the fre- 
quency of complication is to be appraised,, we must see whether 
the total number of patients with complications is reduced, and 
what complications become fewer in number, as if must be parti- 
cularly conclusive if sulphanilamidd is capable of,, reducing the 
frequency of the more serious and protracted complications, first 

and foremost otitis. ^ , -i 

: To judge from the. literature available the effect of sulphanil- 
aihideviii .preventing complications is doubtful. Some investigators 
IHogarth (5),- Peters and Havard (6), Sako, Dwan and .Platou ( ), 
Julius Strom (8), Hamilton and Togasaki (9),'- le, Fevre (10)] con- 
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site that it hits an effect Hogarth (5) has cxnm.ned 3o0 cas , 
onrthird of tvhich tvere not .treated, about a tinrd rcce.vcd anl,- 
soa riatina serum intramuscularly, and about a Ih.rd .'Cre gwou 

serum and .proseptasine. (parabcnayiammobcnzcnesulphonaniide). 

He himself states that there was no effect from this laltci drug, 
but a close examination of the figures reveals a slight 
to those treated with it; in the group »no Irratmcnt. 2S.7 per 
cent of the patients had complications, wliercas in tlic sertini group 
the percentage was 23.1, and in the snlplmnilamidc group 21.9 
percent. The frequency of otitis vs the same in the .sulphanilamide 


as in the control groups. 

Peters and Havard (6) examined 300 patients, of wlmm half 
received no treatment and the other half were given proseptasine 
in doses of from 3/4 to 6 g daily for two days, then half the tiose 
for two days. Of the 150 control cases, however, 5G received wanli- 
toxio) serum. The number of patients with complications in the 
control group represented 56 per cent., in the treated group 3.’) 
per cent. 

Peters and Havard’s results were criticized by Wcsselhoefl and 
Smith (11), who pointed out that the frequencies of otitis and 
adenitis were the same in the two groups, and that the difference 
in the complication frequency arose clvicfiy from a ivigbev frequency 
of albuminuria, arthralgia and endocarditis in the control group. 
Endocarditis occurred in 6 per cent, and in 2 per cent, of the case.s 
in the control group and in llie treated group re.sj)eclively, which 
must be said to be a strikingly large number of patients with emlo- 
carditis; the frequency of this complication is usually staled to 
be less than 1/2 per cent. In the view of Wcsselhoefl and Smitli 


UUIV 


the large number of joint affections in the control group 
due to serum sickness. Finally, they decline to accept transitory 
albuminuria as a complication. In the two groups albuminuria 
occurs in 12.6 and 8 per cent, of the cases respectively. We must 
agree with Wesselhoeft and Smith that Peters and HaAmrd’s fi-nires 
are unconvincing, yd the number of patients willi complicnUons 
IS lowest among those treated with proseptasine. 

Sako, Dwan and Platou (7) compared 100 cases of scarlet fever 
treated with sulphanilamide with 100 control cases. At the com- 
mencement the dose was 5 eg, and thereafter 3 eg mm g Z 
™gbt per 24 bo„s. The duration ot the treat, aiaS 
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ILt sulphanilamide Avas 
given all the time. The outcome of this study was that only 8 

per cent, of tlie patients treated with sulphanilamide had compli- 
cations, as against 41 per cent, of the patients in the control group 
a ver}^ conspicuous effect. It must be added, however, that certain 
complications were markedly frequent in the control group, for 
example nephritis in 11 per cent.of cases; the frequency of nephritis 
IS usually put at one or two per cent. During the milk epidemic 
in Copenhagen in 1939 Bojlen (12) found 1 per cent, of 293 cases, 
and Djorup (13) in the milk epidemic of 1917 1.3 per cent of 279 
cases. Notivithstanding this objection, however, there can be 
no doubt that there was some effect from the treatment in Sako, 
Dwan and Platon’s material. 


Julius Strom (8) reports on the results of 122 cases of scarlet 
fever treated with prontosil rubruni and 122 control cases at the 
Hospital of Epidemic Diseases, Stockholm. Prontosil was adminis- 
tered throughout the course of the disease; in both groups 22 also 
received serum. The doses were rather small, viz. under 3 years 
7 ^ eg X 3, from 3 to 10 years 15 eg x 3, over 10 years 30 eg x 3. 
He found that the primary pyrexia on an average lasted 1.3 days 
shorter than it did among those treated with prontosil. Of the 
latter group 37.7 per cent, had complications as compared with 
56.6 per cent, in the control group, and it was mainly the »bacterial)> 
complications, otitis, sinuitis, sec. anngina and adenitis, that were 
reduced in number. Strom also gives a full account of the com- 
plications as a result of prontosil treatment. 

Hamilton and Togasaki (9) studied the effect of sulphanilamide 
compared with that of convalescent serum. The number of patients 
■with complications was 10.6 per cent, against 13.6 per cent. 

Le F’evre (10) treated )>a large numbers of patients with sul- 
phanilamide. Only one had a complication (adenitis); there was 
no case of otitis, mastoiditis, nephritis or carditis. 

Patersson (14), after treating 200 patients wth sulphanilamide, 
states that »complications were only rarely observed)). 

Benn (15) compared 215 sulphanilamide-treated cases of scarlet 
fever with 195 control cases. The patients were all children under 
10 years The dosage was: from 0 — 2 years 0.75 g, from 3 7 years 
1.5 g, horn 8-10 years 3 g in 24 l.ours. Treatment «s contmued 
until the temperature had been normal for a week, an , in le 
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CISC Of complications, as long as avas considered necessary. Of 
rtrealed Les 15 per cent, had complications compared Yv,lh 
253 per cent, in the. control group. Here again the comphcal.on 
frequencies chiefly reduced were those of adenitis and otitis. 

Pfaftenbicliler (16) treated 150 patients with prontosil am 
compared the results with 150 control cases. The dosage was: 
15 eg X 3 under 2 years and 30 eg x 3 over 2 years. Of those 
treated, 53.4 per cent, had complications and of the control giouj) 
73.4 pJr cent. In this instance too it Avas the more severe com- 
plications (especialty the bacterial) otitis, adenitis, that A\eic 
reduced, Avhereas sec. angina was not reduced in niiml)cr. 

There are other authors, however, who have observed no 


definite effect on the complications. 

Mitman(17) treated 355 patients chemolhcrapcuLically and 
found no perceptible reduction of the complication frequency. 

Schwentker and Waghlestein (18) among 300 palicnts found 
a greater number witli complications among those treated with 
sulplianilamidc (23.6 per cent.) than among the controls (10.0 per 
cent.). In a group treated with scrum tlicrc were complications 
in 13.7 per cent, of cases. 

Wesselhoeft and Smith (11) compared Ihcir results with those 
of Peters and Havard (6) and Schwentker and Waghlestein (18) 
and found no distinct reduction of the complication frequency 
(66 against 72 per cent.), 

Hascoff and Nusshaum (19) treated 151 moderately severe 
cases of scarlet fever alternately will) snlplianilaniide, serum and 


serum + sulphanilamidc, the remainder receiving no trcaimcnl. 
For children the maximum dose of .sulpiianilamidc was 3,88 g 
and for adulls 5.18 g. In these .small groups Ihe coiliplicaliou 
frequency \\a.s 13.6, 20, 15./ and 30.9 per cent, respeclively 
Of 10 severe cases of scarlatina treated ivilli scriini and sulpliaiiii- 
amide S had complications. On this basis, and having regard lo 
the small material, these authors would not venture lo credit 


is that “T O' lilwature 

IS that sulphanilamidc cannot he said lo have any decisively 

few”tlioual'' ™ complicalions in scarlc'l 

fever, though several of the results argue that to some exlen^ the 



16 rniTs M-uKincn, vagn zahle and inger baumgarten. 

drug nic^ prevent the occurrence of complications. It must be 
bserved, however, that the number of patients examined in the 
various comparative groups is rather small on the whole, and that 
in only few of the reports the experiments are clear-cut; very 
often serum has been given either to those treated with sulphanil- 
amide or to .some cases in the control groups, so that it would be 
unjustifiable to draw conclusions too definite from the material 
available. 


The literature on the treatment of scarlet fever with serum is 
very voluminous. Bang and Frederiksen (20) have made a careful 
study of this literature and have also gone through the material 
at the Blegdam Hospital, Copenhagen, for the years 1934—1935. 
Serum was not administered to patients systematically during this 
period, but only to those who were intoxicated on admission. The 


serum was the same as that employed now, »scarlet fever strepto- 
coccic scrum», prepared by the State Serum Institute, manu- 
factured in such a manner that it has a high and polyvalent content 
of antitoxin and bacterial antibodies. The said authors arrive at 


the conclusion that serum treatment has an excellent detoxicating 

— and possibly life-saving — effect on intoxicated scarlatina 
patients, as indeed was previously demonstrated in Denmark [Bie, 
Ahrend Larsen and Siggaard Andersen (21)], whereas it has hardly 
any effect as a preventer of complications. Works by authors who 
hold that they have demonstrated a complication-preventing effect 
from scarlatina streptococcic serum [especially by Kraus (22) and 
by Lucchessi and Bowmann (23)] will not bear close examination 

— according to Bang and Frederiksen — particularly as far as 
the control groups are concerned. 


Own Material. 

In the period from January 1st to December 31st 1940 the 
patients who were admitted to the Blegdam Hospital with fresh 
scarlet fever (not complicated with other diseases) were treated 
alternately with' sulphanilamide (sulph.), »scarlet fever strepto- 
coccic scrum (sc.s.) and normal horse serum (h.s.). In addition 
a group of patients received no treatment. Patients hospitaliz 

on the first day were given sulph,, those om the 

those on the third day normal h.s., and those om the fourth day 
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„„ taataent. For tho purpose ot building up u Invgo control 
material all patients admitted on Sundays and holiday.s received 
“o r atment eitlicr. This cannot be seen to cause any undos, able 
Sett on the respective groups into tvluch the material has been 

in addition to sulph. and sc.s. ive decided to Iveat with 
Ins, it was for the purpose of finding out wlielher the eTfoct of 
SC.S. was possibly dependent solely on its content of ininuine 
bodies When -we had treated about 100 patients willi li..s. n'c 
discontinued it, considering that this malcrin) would suffice to 
provide an answer to the question. Tlicreafter wc eontmued with 
SC.S., sulph., and no treatment allevnalcly every third day. The 
two sera are both native, and the only difference is that, the former 
is an immune serum. The following dosage was employed: up to 
4 years 20 cm^, from 4 to 14 years 40 cm^ aud over 14 years 
CO cm^ Serum was injected intravenously when possible; in tlie 
other cases it was injected intramuscularly, 'riie, doses of sulph. 
were: under 4 years 30 eg X 4, from 4 to 14 years GO eg x 4, over 
14 years 90 eg X 4, for in all eight whole, days from hosjutnlizatinn. 
In all cases Ireatmenl was commenced immediately on admission. 

It was stated above that wc have solely included all cases of 
fresh scarlatina admitted to Blcgdam Hospital in 1910; from this 
it appears that patients admitted in the desquamation .sl.'ige. do 
not figure in the material. Some few patients received sc.s. although 
hospitalized on a day w’licn another treatment was scliediiled, 
because on account of their bad condition we. eonsidmed it in- 
advisable to omit it; this refers to only veiw few pntient.s. 

With regard to evaluation of the complications we. applied tljc 
usual criteria; these will merely be mentioned as far as the more 
important groups are concerned, adding that llie diagnose.s were 
made throughout the wliolc period by tlie same three peo]>le. 

Adenitis was diagnosed only when one or both angular glands 
~ in rare cases other neck glands — were at least hazei-nul in 
size and were cither tender or occasioned pyrexia. 

Arthralgia was diagnosed wlicn there was pain in one. or more 
joints, lasting more than a few boims. There would always he pain 
on passive movement, pyrexia as a rule, but only rnrclv ohjeelive 

f°“ '■‘"■'‘""S- Avtbralgii, bring a 

quent companion to scnim sickness, tliis sj-mplom in tlm f,vo 

s — Ada mcd. scandimv. Vol. CXIII. 
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serum groups has not been included -as a complication when it 

appeared dunag or a few days Wore or after the presence o 
serum exanthema. 


The complication otitis comprises only suppurating otitis, and 
like the diagnosis mastoiditis and sinuitis, was in every case made 
hy one and the same otologist. Rhinitis was diagnosed only if it 
set in later on, after a free interval subsequent to the rhinitis which 
often forms part of the acute S 5 '’ndrome, The complications otitis 
and rhinitis are epidemiologically important, as patients with these 
may be infectious as long as they have discharge from the ear 
or nose. 

The diagnosis of myocarditis is supported on electro-cardio- 
graphic evidence; in most cases there was a prolonged P — Q inter^^al, 
or low or isoelectric T~waves. 

Finally, the group secondary pyrexia comprises principally only 
cases with increased temperature where this increase could not be 
attributed to any cause traceable by the diagnostic means avail- 
able. It is not impossible, however, that cases may inadvertently 
have been included where the etiology for some reason or other 
has evaded registration (see later). This secondary pjTexia in 
most cases is only slight and transient. For the reason mentioned 
less importance must be attached to this group, but it is included 
for the sake of completeness. 

If a patient had more than one complication, each one is 
included in its respective group. 

The most important data are given in Tab. 1. 

It will be seen that the material comprises a total of 1.347 
patients, and that just under half — 616 — form the control group 
in which no treatment was given. The sulph. group and the sc.s. 
.group are fairly equal in size, viz. 318 and 295 patients, whereas 
the normal horse-serum group is rather small, for the reason given 


above (118). 

On the second line are patients with complications, comprising 
only those complications that set in during hospitalization, that is 
to say not those present on admission. The complication frequenej’-, 
by which is understood the percentage of patients who during 
hospitalization manifested one or more complication, is sho^vn on 
the third line. It will be seen that this percentage is lowest for 
the sulph. group, viz. 37.1; compared to the control group, 46.3. 
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Table 1. 

Principal Data of Material. 
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If w],en calculating the complication frequency we seuresate 
iho group secondary pyrexia, we see from the 5th line that the 
difference becomes still greater. 26.7 against 41.2. At the same 
line the apparent effect of scarlet fever streptococcic serum is 
reduced. Staljsiical treatment shows this difference to he just 
under five times the standard deviation (M=--0.0317, D=0.145) 
It appears that secondary pyrexia is most frequent in the sulph', 
grouj), so that we must take into consideration the possibility that 
some of these cases may have been induced by sulph. itself (»drug 
fever»). Of the 32 cases of secondary pyrexia in the sulph. group 
24 occur before the 10th day (average 7th day), whereas in the 
control group 18 of 31 cases of secondary pyrexia occur before 
the lOUi day (average 9th day). The remainder are spread over 
as much as 20 and 21 days respectively. 

The frequency of secondary pyrexia is 10.1 in tlie sulph. group 
and 5 in the sc.s. group. Statistically this difference is 2.67 times 
the standard deviation, i.e. it is made probable — though not 
definitely established — that the difference is a real one, that it 
is due to sulpli. 

We consider it not unjustifiable to assume that at any rate in 
some of the cases in the sulph. group it was drug fever, and for 
tins reason the group ssecondary pyrexias should be omitted when 
making comparisons betAveen the sulph. group and the control 
group. The feAV instances of secondary pyrexia in the serum group 
arc understandable, as any secondary pyrexia in this group will 
most often coincide with the onset of the serum sickness and there- 


fore vdll be recorded as such. 

There Avere tAvo deaths in the material, one in the control 
group, tlje otlier in the sulph. group, corresponding to a lethality 
of 0.15 per cent., a rate that confirms the mild course of this 
scarlatina epidemic. The deaths being so Tcaa^ no conclusions can 
be draAAm from them as to the effect of the treatment instituted. 

The tAVO case records Avill be referred to briefly. The patient 
in the control group Avas a tAvelve year old boy, hospitalized from 
1st to 19th November 1940. Apart from »stenosing laryngitis» 
a couple of times, he had previously been Avell. Hospitalized four 
days after onset of scarlet fever; general condition then unaffected 
and course normal, except for arthralgia on the 9th day lasting 
until the 17th day. Pyrexia then set in, with coughing and vomit- 
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ing, 

ing 

day 


and there rvas haematnria. At the same time hilateral suppurat- 
otitis media rvas diagnosed. He rapidly became tvorse; on the 
of death the urine contained much blood, and vesica was 


palpable to umbilicus. . , , , . i 

To our surprise autopsy revealed considerable retroperitoneal 

haemorrhage of an extent similar to that in uroplania. The muscula- 
ture of the bladder was completely imbibed with blood and several 
centimetres thick. 

The other case was that of a one year old boj’’, hospitalized 
from March 13th to IStli, 1940. Immediately on admission be. 
was given sulph. 30 eg X 4. Previously well. The day licforc 
admission he had exanthema and the temperature rose to 40.5° C. 


His general condition described as unaffected on admission, but 
rapidly grew worse. In the twelve hours jirior to death he liad 
several fits witli irregular and superficial rc.spirntion, during which 
he was very cyanotic. At a time when hi.s tempcralure was be- 
tween 39° and 40° C. death occurred without his jirosenling defi- 
nite focal symptoms. No autopsy. 

In the year 1940 there were four other deaths among pat icnl.s 
with scarlet fever. These arc not included in our malcrini, as two 
had in addition morbilli on hospitalization, a third was admitted 
in the desquamating stage, and the fourth was a 22 year old woman 
who was pregnant in llie eiglith month: eleven days prior to 
hospitalization slic had suppuratiVe otitis with slight jiyrexia. 
Next day she was highly febrile and in the course of tlic dav’ labour 
began. That evening she gave birlli lo a .stillborn girl and an 
hour later collapsed suddenly, death occurring after a few minutes. 
Autopsy revealed some ascites as well as fluid in the pleural cavities 
and in the pericardium. There were, also pctcccliiac under the 
endocardium, on the liver and gastric mucous membrane, together 
with chronic myocarditis. 


n,o average duralion of l,o,,pil.aIiaaUon is also si.ovn in fig. 

patients wore retained in lio.spil.a| .at least niitil tin- 2Slh d-iv 
of the disease lor epidemiological reasons, so tlial an increased 

that llic duration was shortest in the sulph. group. 
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Table 2. 

All Complications. 
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Perilous. Abscess 8 

Sinuilis 

Nepbrilis 13 

Atliuinimiria 1 

Relapse 

Pnciinionia 1 

Rronebilis ^ 

Mvocardilis ^ 

• o 

P.anariUuin _ 

Fnipctigo ^ 

Pyuria ^ 

Slomalitis ^ 

0 

Iclenis 

Serous meninpilis 3 

See. pyrexia 

Glollisoedcni ^ 

Abscess “ 

Conjunclivilis 

.Aiireinia 

Mtcmorrbagic. dialbcsis 

Acul. laryngitis ^ 

No. of d calli _ 

Total of complications 


Vi,. 3 to 4 days shorter than in Ipared to 

rather X’''‘1„*rrcT group, “l.ich is 1.8 days shorter than in 

"rir ml. l > ^1.0.0 prinra^ pyrexta . 


j456l 74.6 


I 0| 0 

ll78l 60.0 


0^ 0_ 

92I 78.0 
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naore than one day shorter in the sulph. group than in some df 
the other groups; this rather considerable difference might be 
used as an argument to sIioav that sulph. after all is not entire y 
wthout effect on the toxic phase of tlic disease, ^^hlch in tin . 
case could be explained by a more rapid destruction of tlic toxin- 


producing agents. 

In Table 2 our intention is to show what the complications ai c 
and which of them arc affected by the various trcatmcnls. As 
already stated, these complications can be divided more or less 
into toxic and bacterial, and it will be seen that, as might be 
expected, it is on the bacterial complications, more pailicnlailj 
on adenitis and otitis, that sulph. has an effect. II is of gieat 
importance that an effect on the cases of otitis can be dcmonslrated, 
for, by virtue of its frequency, long duration, danger, and risk of 
permanent invalidity in the form of reduced hearing or deafness, 
it is the most sinister of all complications in scarlet fever; and 
furthermore, as stated above, patients arc infectious n.s long ms 
there is any car discharge. It will be seen that the ndonili.s fre- 
quency is 11.9 in the sulph. group and 19.0 in the control group, 
whereas in the groups sc.s. and h.s. the frequencies arc M.G and 
23.7 ^espectivel5^ 

As regards otitis, the frequency in the snljili. group is 3.8 com- 
pared with 8.8 in tlic control group, a considerable reduction which 
is additionally marked by tlic fact that ilic frequency in the sc.s. 
group and the h.s. group is 9.2 and 15.3 rcspeclively. Slati.stical 
treatment of these figures shows the difference to be 3.2 times the 


standard deviation; if the two scrum groups are lumped logcllior 
with the control group the difference is d.l times tlic standard 
deviation. Thus it may be said that the observed reduction of 
the frequency of otitis in the sulph, group is a real one. For mastoi- 
ditis too there is a reduction, tliough le.ss pronounced, as in the 
sulph. group the frequency is only 1.2 per cent, as agailisl 3.2 

per cent, in the control group, and l.d and 2.5 per cent, in the 
sc.s. and h.s. groups. 

The distinct reduction of the frequency of secondary angina in 
the se s, group, compared witli the fact that tins is nof observable 

scs pro ^ percentage of recurrences in the 

angina a!d now general opinion that for both secondary 

g eciUTcncc it is not a question of a »fresh oulbrenli 
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but of a re-infcction, presumably with a new type of streptococci 

a ic-]nfection against which those treated with sc.s. are relatively 
protected. ^ 


The fact that suJph. was unable to reduce the frequency of 
secondary angina is presumably a result of its being a late com- 
plication; in our material the average day of occurrence is 23.2 
and 23.7 in the control and sulph. groups respectively. (Table 3.) 
A continued medication with sulph. would presumably have reduced 
the frequency. W'C find that there was only one case of peri- 
tonsillar abscess (0.3 per cent.), which occurred on the 15th day 
in the sulph. group, against 8 cases (1.3 per cent.) in the control 
group, and here the average day of occurrence was 4.1. 

The frequency of sinuitis is lowest in the sulph. group, and 
the same applies to tlie frequenej' of secondary rhinitis, except 
for the small h.s. group. 

Among complications usually regarded as toxic is arthralgia, 
for which sulph. and sc.s. have the lowest and almost equal fre- 
quencies. It must be borne in mind, however, that for the serum 
groups tlie arthralgia figures arc minimum values, which means 
that the frequency is probably lowest in the sulph. group. 

Sulph. has no distinct effect on the frequency of nephritis. Here, 
howevc]', the low frequency of the entire material must be taken 
into consideration, so that it would not be correct to ascribe to the 
serum treatment the circumstance that there was no nephritis in 


the sc.s. group. 

The frequency of myocarditis is the same in the sulph. and in 
the control group, whereas it is highest in the two serum groups, 
which may perhaps have some connection to the frequent joint 
affections in association Avith scrum exanthema (over 20 percent.). 

Finally, we have studied the duration of the scarlet fever rash 
in the four different treatment groups (Table 1). We find that m 
the sulph. group it averages 4.0 days, in the sc.s. group 3.9, in the 
h.s. group 4.2 and in the control group 4.3 days— i.e. there was no 
difference at all. 

The other complications given in Table 2 call for no common 
except in the case of simple anaemia, which rvill be referred to 


Icitcr 

Table 3 tabularizes the day of the occurrence of the compli- 
cations within the various treatment groups. Here we find the 
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interesting circumstance that in tl\e sulpii. group the complications 
set in later than in the control group and also later than in the 
two serum groups except for mastoiditis; this however is a laic 
complication, and moreover only a few cases were observed. 

This observation makes it probable that if the sulph. medication 
had been continued a further reduction of the complications miglit 
have been obtained. 

In table 4 the material is divided into three age groups. It 
appears from the table that sulph. had not the same effect in the 
group 0 — 3 years as in the other two groups. This ap])Iics ])arti- 
cularty to otitis, for which the frequency is lo.d in the snipli. 
group against 13.0 in the control group. NcvcrDieless the fre- 
quency of otitis in the two serum groups is 19.2 and 26.3, so that 
one cannot entirely rule out the possibility that cliance may Iinve 
had some share in this. Indeed, Ibis possibility is supported bv 
tlie fact that in the age group 4 - — 14 years the frequency of olilis 
is 1.0 in the sulph. group as compared to 8.4 in the control grouj). 
and in the age group over 15 years it is 0 against 4.3. This not- 
withstanding, it must be said to be striking tliat among the young- 
est children the sulph. effect was so much weaker than among the 
older ones and adults. We find the same phenomenon in connec- 
tion with the treatment of other infectious diseases wdlh iirepa- 
rations of the sulphonamide group; c.g. tlic effect of chemothera- 
peutic treatment on pneumonia and meningitis is less good in 
the low age groups. It would seem tliat ilic .sii!pI,oiinmide.s ii.ovc 
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Other compile. 
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Table 5. . 


Complicalions with other Inlexlious Discaf^cs. 



No 

Ire.'itm’l 

fGlOnts.) 

Siilpli. 
(318 pis.) 

Sc. S 
(295 pis.) 

M. S. 
(118 pis.) 

'roLoi 
(1347 pis.) 


No. 

Of 

yn 

No.l % 

No. 

o- 

/O 

No. 

Of 

/O 

No. 

O' 

/o 


18 

2.9 

6 

l,f> 

9 

.3.1 

1 

0.9 

34 

7 

2.r) 


3 

o.r) 

0 

0..') 

1 

0.3 

1 

0.9 

0.5 


8 

1.3 

4 

1.1 

4 

1.4 

1 

0.9 

17 

1.3 


2 

0,3 

0 

0 

1 

0.3 

0 


3 

0.2 


11 

l.f) 

-1 

1.1 

2 

0.7 

0 

5.1 

23 

1.7 


1 

0.2 

0 

0 

1 

0.3 

1 

0.9 


0.2 

Infiuenza 

1 

0.2 

2 

o.r> 

0 

0 

0 

0 


0.'2 

Tot-nl 

l-I 

7.1 

18 

Tk? 

18 

(i.1 

10 

8,5 

90 

0.7 


less effect on small children than on older ones and a dulls; porliaj)S 
tins is because a certain co-operation is required on the. part of 
the organism, and presumably the youngest children are less 
capable of »doing their parU than older children or adults. 

Another possible explanation of this .strange circumstance might 
be found if the bacterial flora in otitis were not tlic same in (he 
first years of life as later on. Howe.vcr, Dr, .Johannes Mielsen, 
•who is at present -working on this question at the Blcgdain Hospital, 
has kindly informed us that in all age groups pure cultures of 
haemolytic streptococci arc obtained almost exclusively (98 jier 
cent.) from pus of scarlet fever otitis. 

Brief mention may be made here of llw occurrence of other 
infectious diseases in patients with scarlet fever. Their nature and 


frequency are shown in table 5. The aggregate infection frequenev 
is 6.7 and approximately lies on a level with the fretiucncy of 
infections in scarlet fever in former years. With regard to the 
frequency of the various infectious diseases tliere is nothing remark- 
able except as far as diplillieria is concerned; here the frequency 
IS strildngly low, 0.2, compared e.g. with Roily’s (21) material, 
which has a frequency of dipJilheria of 5.6 out of 1,400 cases! 
It should be .stated, Ijowevci-, that tiic constellation of scarlet 
fever-diphtbena at the Blegdam Ho.spital has been very low ibese 

ast few years, a fact tliat is of course connected with the very 
low diphtheria morbidity of late. 
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Goniplications from treatment. 

ConipJicalions following upon treatment with sulphanilamide 
may he divided into those which occur at once; nausea, vomiting, 
cyanosis, lassitude, drowsiness, and those which set in only after 
treatment has lasted some time: drug fever, exanthema, anaemia, 
granulocytopenia, icterus, etc. Whereas it is reasonable to assume 
that the former are toxic, i.e. caused by a direct toxic action, it 
is probable that the latter symptoms are not toxic but allergic, 
i.e. caused by the uniting in the organism of sessile antibodies 
with an antigen. This question has been studied by Transbol 
(24 a), who investigated complications from treatment with amido- 
pyrine, salvarsan, gold preparations and sedormid. He arrived 
at the conclusion that complications appearing in conjunction with 
these drugs, especially granulocytopenia, haemolytic anaemia and 
thrombopenia, are allergic. This is supported by the fact that 
these symptoms never appear immediately, but only after several 
days have elapsed while the organism is being sensitised. Further- 
more, they are not reactions that are capable of being induced 
promiscuously, but only in certain individuals and thus only in 
a minority of those who receive the drug; the one drug always 
causes tlie same reaction in the same individual, whereas the 
reaction is not necessarily induced by one of the other drugs, i.e. 
the reaction is specific. Finally, the reaction depends not on the 
size of the dose and consequently can be induced even by a small 
dose. 

In contrast, the toxic complications occur in the majority of 
patients; they set in during the first few' days, are directly pro- 
portional to the size of the dose and are more or less uniform for 
the same drug. 

The complications that ivc have seen in association with sulph. 
treatment may accordingly be divided into two groups: toxic 
and allergic. Toxic complications consist of lassitude, drowsiness, 
cyanosis, headache, tinnitus, vertigo, nausea and vomiting. These 
symptoms w'ere common and were manifested in the course of 
the first few' days after treatment began. We have not enumerated 
them except as regards vomiting which, as fig. 6 shows, occurred 
in 7.2 per cent, of those treated, and had no visible relation o 
age Only exceptionally was it so violent and frequent, and the 
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patient so intoxicated, tlial it w® found necessary to suspend 

'’“oTcWtetions tlmt presumably are of an allergic nature we 
have observed drug fever, cxanllicnia and hncmolytic anaemia. 

,)Dru« fever» is no unusual complication of siilph. irealmenL 
Lone Bliss and Feinslonc (25) observed it in 9 per cent, of 30/ 
sulpb. treated adults and in 3 per cent, of 101 children. In a senes 
of 100 patients Brovn, Thornton and Wilson (20) fonnd a fre- 
quency of 14, and Long, Haviland, Edwards and Bli.ss (27) a 
frequency of 10 in 1,000 patients. Of 250 eases Loclwood, Coburn 
and Slokinger (28) ))frcqucntly» observed drug fever, but M-nroly>' 
among children. 

In our material this comjilication presumably is eoneealed in 
the group Dsecondarj^ pyrcxiai), which is included as a coiiijiliralioii 
of the scarlet fever infection itself. Indeed we have already 
suggested tliat one of the reasons why this complication i.s more 
frequent among sulph-trcatcd patients than in the other groiqis 
(10.1 compared with 5.0, 2.4 and 0.9 per cent.) is this very fart. 
Only, it is so ver)’ difficult to decide whether an incren.se of tem- 
perature within the first two weeks of the infection ha.s this aetio- 
logy or one that is quite diffevcnl. 

The same argument applies to a certain extent in resjiecl of 
anaemia. Long, Bliss and Feinslonc (2.5) say this complication 
is scommoni). Brown, Thornton and Wilson (20) foniul 7 per cent., 
Long, Haviland, Edwards and Bliss (27) 3 per cent. Wood (29) 
found 8.3 per cent, among cliildren and 2.4 jier cent, among adults. 
This complication too occurs more frequentlv in the siil})li. group 
than in the othens, viz. 8.5 per cent, as against ,5.1, 5.1 and 7.0 
per cent. By Hie way, the hacmoglohin delovminalion ^Yas not 
made as a matter of routine, but only when (here were clinical 
signs of anaemia, so that ns ilic distribution mav lie rather 
accidental, evaluation must lie still more consen-alive 

Medicamental cxantlienia i.s a familiar complication, but the 
requeues recorded vary a good deal. Long, Bliss and Fein- 
stonc(25)mcl.calc 1.6 per cent, among adulk t,n,i 3 percent, amonn 
clnldren. Brown, Tliornlon and Wil.son (26) give 7 per eel ' 
Long, Haviland, Edwards and Blis.? (27) I 9 nor ceiil I nel-won.i’ 
Coburn and Slokinger (28) 3.2per cent ' ’ 

In onr material (Table 6) n,e frequency i.s bigber ,„an in tbese 
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Table 7. 

Complicalions after Scrum Treatment, 


Sc. S. 




Exan- 

ArUinil- 



Uicinn 

gin 

— 3 year.s 

No 

31 

0 

52 pis 

% 

Average onset dav 

59.(; 

17.3 

10.4 

13.5 

—14 years 

No 

12.5 

40 

192 pis 


G5.2 

20.7 

Average onset dav . . . 

11.2 

12.7 



In cases where an! i-scarJel-fe ver stronf nen • 
horse serum were employed (hbla 7\ ^ «nd norma] 

cations that are ^TT" 

prmary serum shook and son, ml T '''‘""'“S""® -wram, vi,. 

arthralgia and pyre.ia. tI" -anlhe,,,,,. 


S3 —V. j.-jiuis.ia, ihc M-Iinin o,r > ^ '■""tuiuina, 

present; there was nearly alwa^^s exanf 
and often artliralgia. In this^ ^ m most - 


cases j)yroxin. 


» iess the same for u,e tw:se.rS ‘''t,':™''-'"'™- -re ,„„re 

-hiol '“LTfetr f'”"' ’’'“crved in 

wliereas transitorv t ' of 

^ on was somewhat more frequenT" '''ilh 
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preponderantly urticarial and universal 
and in most cases accompanied by itching. Often there is some 
pjrexia, rareh e.xceeding 39°, and patients are' somewhat affected. 

n an a^eIage the e.xanthema following anti-scarlet-fever strepto- 
coccic scrum appeared on the 12th day; after normal horse serum 
lelween the 9tli and lOth days. The frequency of exanthema is 
63.9 for anli-scarict-fcver streptococcic scrum and 70.3 for normal 
horse scrum. In a certain number of cases serum exanthema 
occurred in direct association with the injection and again on 
about the lOlh to 12th da}-. 

The arthralgia cases were rather uncharacteristic. There was 
no perceptible preference for the large joints over the small ones. 
As a rule only one or two joints were affected. No demonstrable 
articular changes ^^^erc observed, no direct tenderness, but there 
were pains with active and passive movements. Here again there 
Avas moderate pyre.xia. The duration was from a few days to a 
week, in contrast to the scarlet fever arthralgia, which in most 
cases was considerably longer in duration. In the groups sc.s. 
and h.s. the average day of manifestation of serum arthralgia 
was 12.3 and 12.4 respectively, and, as might actually have been 
expected would be the case in both serum groups, only the 
arthralgia after sc.s. occurred Avilh greater frequency in the adult 
group, A’iz. in 41,7 per cent, of the patients, Avhereas the total 
frequency of arthralgia Avas 23.7 and for h.s. 21.2, 

In no case Avas arthralgia found without simultaneous 
exanthema. 

From the above it Avill be seen that the complications from 
sulph. treatment in our material are much less frequent than those 
from serum treatment; AA'liat is more, they are less severe and 
less painful. In the tAvo methods of treatment the risk inx-olved 
is prcsumablj' greater AAoth scrum treatment, as in the latter case 
dangerous scrum shock occurs more frequently than leucopenia 
and other serious complications from sulph. treatment. 

No deaths are mentioned in any of the aforesaid Avorks on 
sulphanilamide, though the materials are fairly large, 1,000, 408, 
250 and 114 patients; among these Avere two cases of agranulo- 

^^^It^i's difficult to get any exact figures from the literature of 
the frequency of primary^ serum chock. Boumann saw one case 
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cl noi' nut of 000 inieciions, and Pfaimdler reports 
of dangerous shocv . . Tim font that nriniarY 

three deaths out of 110,000 injections. The fact T 

shock is dangerous is shown by Heinstorf, wlio saw 147 cases, 

S which S Jed, whilst Klhvenko saw 33 cases w,lh one death 

[quoted from A. HiibnerfdO)]. 

Remarks on certain clinical features of the material. 

In addition to examining the preventive effect of sulphanilainide 
against complications it lias been the intention in the present 
work to study some of tlic clinical features of scarlet fever. 

Having a rather large material of well-examined scarlatina 
patients we have endeavoured to obtain information on the follow- 
ing: 

1. The relation of fhc general condition to the complication 
frequency. 

2. The relation of exanthema and desquamation to the com- 
plication frequency. 

3. A possible correlation between exanthema and desquama- 
tion. 

4. Complication frequency in the various age groups. 

5. Time of onset of the various complications. 

The first three points are seldom mentioned in text-hooks and 
papers on scarlet fever. 

For the purpose of elucidating the questions we Imvc utilized 
our control material, wliich comprises GSP patients with scarlet 
fever; this figure also comprises llio.se ])aticnts who had com- 
plications on being hospitalized, so that it is larger than (he control 
group refen-ed to in the foregoing, which did not include iialients 
vltli one or more complications on llie first or second day of ad- 
mission. Immediately after admission we arranged onr material 
into three groups on the basis of the general impression: unaffeeled, 
slightly affected and severely affected general condition. This 
was solely a clinical evaluation of the gencial condition and degree 
of intoxication, and certain features sucli ns temperature had no 
influence on this evaluation. Furthermore, with reference to 
exanthema we divided the cases into four groups: None, slight, 
moderate and severe. By sliglit exanthema wc understand a pale 
finely punctate rash only on the abdomen and loins; liy moderate 
^ Acfa mcd. scandtnav. Vol, CXlll, 
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Table 8, 


■Qcgrec Affected versus Complication Frequencij. 







Un- 

cquencij. 

Slightly 

Severely 






affected 

affected 

affected 

No. of Pis 











595 

93 

Q 


» 

)> 

^Vlth Complic. . 

293 

62 

3 

)> 


fi 

ft 

» in % 

49.2 

66.7 

100 

» 

» 

f> 

ft 

Adenitis 

128 

19 

3 

)> 

1> 

1> 

ft 

» in % 

21.5 

20.4 

100 


)> 

ft 

ft 

Arlhralsia 

42 

7 

0 

t> 

i) 

ft 

ft 

» in % 

7.1 

7.0 


a 

l> 

ft 

ft 

Otitis 

62 

21 

0 


» 

0 

ft 

» in % 

10.4 

22.6 


i> 


ft 

ft 

Masloiditis 

13 

7 

0 


ft 

ft 

ft 

» in % 

2.2 

7.5 


)> 

ft 

ft 

ft 

other Complic 

188 

58 

4 


ft 

ft 

» 

» 1) in % 

31.6 

62.4 

100 


a more diffuse and brighter red rash, and severe only the intensely 
red, almost universal rash. 

Similarly we divided desquamation into slight, meaning 
characteristic but extremely limited peeling; moderate, more 
diffuse peeling for example on hands and feet or another area of 
the sldn, and severe, the peeling of large pieces from hands and 
feet and on the body. On admission and throughout their stay 
in hospital the patients were examined at brief intervals with 
regard to the said symptoms by the same three people. 

From table 8 it will be seen that in the material there are only 
93 patients with slightly affected and only 3 with strongly affected 
general condition, which confirms the benignity of the scarlet 
fever occurring in Denmark at present. It appears that the com- 
plication frequency is much higher in the group slightly affected 
than in the unaffected group, as 66.7 per cent, of patients in the 
former had complications against 49.2 in the unaffected group. 
Statistical treatment of the figures reveals this difference to be 
greater than three times the standard deviation, so that the diffe- 
rence is a real one. It will also be seen that the higher frequency 
of complications is mainly due to otitis and mastoiditis and the 
group sother complications)), whereas the frequencies of adenitis 
and arthralgia are almost equal in the two groups. All the three 
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Table 9. 

C^pucauo,. Bcpnc o< 

' - '~' ^ P 1' . * * .. 


F.xanlUcma 


Des qua mat ion 



c/s 

O 

< o 
n 


No.ofPts 

,) » » Compile. (+1. 

0 i> j> —2. day) -M 

I) I) » with Compile. (+1. 

— 2. day) in % 53.0 

Adcnilis 12 

» in % 12.7 

Arthralgia 2 

t> in % 7.2 

Otitis 12 

i> in % 15.7 

Mastoiditis -1 

» in % ‘1,3 

Other Compile -17 

I) » in % 


2S0 10 131 213 29S iO 

M3 M 71 no 171 3 


51.1 73.^ 53.0 ‘lo.J 

65 6 29 11 

23.2 31.0 21.0 1S.1 

25 1 1 11 

5.3 3.0 5.S 

2 22 21 
10.5 10.1 


3.0 1.1 

02 91 

10.3 37.‘ 



patients with strongly affccled general condition iind conijilica- 
tions. The higher frequency of complications in ilie group with 
slightly affected general condition, especially the more frequent 
occurrence of otitis, might perhaps be c.xplaincd by the fact Hint 
there were unusually many children of the age group 0 — 3 yeans 
whose general condition on hospitalization was sliglilly affected. 
It now appears that the patients arc so distributed over the age 
groups that group 0—3 yeans had 1G.7 per cent., d— M year.s 8.1 
per cent., and over 14 years 24.8 per cent, witli .sligldly affected 
general condition on hospitalization. 3'Im.s tljc aforesaid liiglier 
frequenc}'’ cannot have its explanation solely in the age dislrl iiulion. 
The high frequency of otitis among iialionts wliosc general 
condition was sliglilly affected seems to he in conformity witli 
the observation that in Dseplio) scarlatina (where there always is 
severe necrotic angina) there i.s a particularly higli frequency of 
otitis. This does not at all mean that the patients wimsc general 
condition we have described as slightly atrccled correspond to 
le clinical term .septic scarlet feveri; liiil presiiiiiably llicsc were 
patients with relatively severe angina. 
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Table 10. 

^grce of Exanthema versus Degree of Desquamation. 




— — " 'Jj -L^i^squamation. 

Desquamation 



Slight 

-Mod. 

Severe 

Total 


o 

18 

40 

22 

3 

S3 

§ 

Eo 

82 

114 

111 

2 

309 

cs 

o 

U- ( 

34 

8.5 

154 

7 

280 









> 

o 

c/5 

0 

4 

11 

4 

19 


T.able 9 shows the relation of the degree of exanthema and 
desquamation to tlie frequency of complications. From this it 
appears that no correlation can be found. An almost equal number 
of patients had complications in the four different groups. No 
decisive importance can be attached to the higher frequency of 
complications in the severe exanthema group owing to the smallness 
of that group (19 patients). The frequency of otitis is highest in the 
group no exanthema and in the group no desquamation (15.7 and 
15,4 per cent.) as compared Avith an average of 10 — 12 per cent, 
in the other three groups. The more frequent occuirence of otitis 
among patients without exanthema and desquamation may be 
explained, in part at any rate, by the fact that there are parti- 
cularly many patients in the age group 0 — 3 years (in which otitis 
is most frequent) who either had no exanthema or no desquama- 
tion. In the group 0 — 3 years there are 17.4 per cent., from 4 — 14 
years 8.9 per cent., and over 14 years 14.3 per cent, of the patients 
who had no exanthema Avhile in hospital. The corresponding 
figures for patients without desquamation are 37.4, 12.5 and 15.8 
per cent., i.e. a distinct preponderance for the lowest age group. 
It should be borne in mind, liowever, that the group no exanthema 
will include some patients who had exanthema before hospitali- 
zation. 

Accordingly, nothing can be said of the risk of complications 
from the degree of exanthema or desquamation. 
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In tab. 10 exanthema is sho^vn counter to desquamation for the 
purpose of ascertaining ^vllethcr severe exanthema is accompanmd 
by severe desquamation. The table shows that desquamation 
increases with more severe exanthema, but tlic reiation is no . 
particularly marked. Of patients with slight and moderate exan- 
thema 82 of 309 and 34 of 280 respectively had no desquamation, 
and of 83 patients wdth no exanthema 40 had slight, 22 moderate 
and 3 severe desquamation; in these figures, however, will pro- 
bably be a number of patients whose exanthema liad disappeared 
before hospitalization, as already stated. 

We have made the same examination of the group of patients 
who were treated with sc.s., it liaving been asserted Hint one 
effect of serum treatment was tliat desquamation beenme less 
severe. Our material lias been unable to confirm this witli 
certainty. 

Table 4 shows the frequency of complications in the various 
age groups, the material having been dhdded into three age groups, 
viz, 0-3 years, 4 — 14 years inclusive, and 15 years and over. 
The table shows the lowest number of patients with complications 
in the group 0 — 3 years, 44.8 per cent., as against 40.1 per cent, 
in the group 4—14 years and 48.7 per cent, in the group 15 yam 
and over. It appears furthermore that in Die low age group otitis 
(and mastoiditis) occurs more frequently than in the other two 
age groups (13 per cent against 8.4 and 4,3 per cent.); the com- 
plications secondary angina and secondary rhinitis arc also more 
frequent in the lowest age group. On the other hand, arthralgia 


Table II. 

Averaffc Onscl Day oj Complkafions in the Control Group. 

Adenitis 

Arthralgia 

Otitis 


8.2 

8,1 

10.0 


Mastoiditis 

See. Angina 

Peritons, Abscess 


Sec. Rhinitis 
Nephritis . . 
Sinuilis 
Myocarditis 
Sec. PjTexia 
Relapse .... 


d.I 
19.0 
hi. 4 
10.9 

20.3 
10.5 

33.3 
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A , 

1 'It 1" r,?: and sinuilis 

do not occur at all here in this material. It should be added 

owever, that arthralgia is difficult to diagnose in the low a^re 
group, whereas among adults it is arthralgia that occurs AviUi 
particular frequency (15.4 per cent.), besides peritonsillar abscess 
and sinuitis. 


The frequency of nephritis, wliich is very low in our material, 
is of equal height in the three age groups. This age distribution of 
the complications is in agreement with the observations of other 
workers [Jochmann (31), Rolleston (32) and others]. 

Finally, the average onset days of the various complications 
are tabularized in table 11. The day is reckoned from the day of 
hospitalization, it having been impossible in several cases to 
determine the onset of the disease, and it was necessary to employ 
the same method of calculation for all cases. It must be remem- 
bered that this figure represents only the average onset day and 
was arrived at as the result of widely diverging times; for example, 
the average onset day of nephritis is 14.4, whereas this compli- 
cation made its appearance at times varying from the first to the 
35th day of the disease, with the majority lying between the 
14th and 22nd day. Othei-vdse the results found do not differ 
from those of other investigations on this subject. 


Conclusion. 

As the main result of this investigation it has been demonstrated 
that sulphanilamide has a complication-preventing effect in scarlet 
fever, especially on those complications that are usually regarded 
as bacterial — in this respect particularly the especially important 
complication otitis, and again the latter’s sequel mastoiditis. The 
frequency of these two complications was 3.8 and 1.2 respectively 
when compared with the control group, in which it was 8.8 and 
3.2. Adenitis was reduced by a third, as was arthralgia, periton- 
sillar abscess by three-fourths, and recurrences by about a third. 
Complications like sinuitis and nephritis were only slightly affected 
and myocarditis not at all (table 2). The circumstance which to 
our knowledge has not previously been observed, that sulpham - 
amide has only little or no effect on complications in the low age 
group (0—3 years), should also be mentioned (table 4). 
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The coEclusion to be draevn from these results is that in the 
treatment o{ scarlet fever sulphamlamide medication should 1 e 
a matter of routine, despite the drawbacks associated wi h it. 
Tlie dosage we employed, however, a rather concenli.ated ad- 
ministration solely during the first week after hospita laation 
should scarcely be maintained; for rvc have shown (sec table 3) 
that, compared with the complications of the control group, those 
occurring in sulphanilamidc-trcaicd patients arc retarded and in 
many cases only appear Avhen the sulphanilaniidc must he picsumcd 
to have been excreted from the organism. It would theicfoic 


seem likely that continued treatment, possibly willi reduced doses, 
throughout the first two or rather three weeks would have the 
effect of reducing the complications still more; wc should there- 
fore advise this, for example the full dose employed liy us in the 
first week, and half the dose in the next two weeks. In that case 
the total dosage of sulphanilamidc would be about 20, about dO 
and about 60 g. respectively in the age groups 0 — 3, d — M and 
over 14 years, which must ))c considered as justifiable. It imisl 
be anticipated, however, that a larger number of those treated 
will have complications in conjunction with this Irealmenl, as 
more of them will be sensitized. During the course of the ti-calmcnt 
the patients must be carefullj’’ observed. A recurrence or an initial 


aggravation of tlie sliglil toxic symptoms will, like ajipanmt or 
indubitable drug fever, indicate cessation of Die treatment, as 


these s 3 nnptoms may be tlic forcrunnens of more severe comj)li- 
cations. Sulphanilamidc exanthema is anotiicr indication for 
discontinuation. In general it may he said that there .should be 
no hesitation in discontinning tlie treatment on tlie manifestation 
of toxic symptoms, having regard to the fact tliat. tlie treatment 
has an effect only in a certain number of cases. 


It may he added that the epidemic in question was mild .so 
that the effect in future epidemics with perhaps more complications 
may stand out more clearly. 

I, i f =«' «qiial or gre.alor offccl. raiinol be said ycl 

Hospitir ™ '’™Si-ess at, llio Blcgilam' 


As regards anti scarlet fever 
seen that the total frequency of 


streptococcic serum it will lie 
complications in t),is group is 
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reduced complications not inconsiderably 

duced, e.g. secondary angina, recurrence and adenitis, whereas 
the frequency of otitis is not affected; thus there seems to be no 
indication for routine serum-treatment, especially having regard 
to the fact that serum sickness is frequent (see table 7) and pain- 
ful, and that primary serum shock too is relatively often present, 
and then always dangerous. 

In this work we have obtained no clear impression of the well- 
known detoxicating effect of streptococcic serum; this is owing 
to the serum being employed as a matter of routine and thus in 
most cases being given to patients wdio were not intoxicated and 
had only slight pyrexia. Nevertheless there wns almost always a 
distinct effect w'hen it wns administered to really intoxicated 
patients. 

Serum in itself — i.e. in this case normal horse serum — cannot 


be seen to have had any complication-preventing effect Avhatever, 
though possible it ^vas slightly detoxicating. 

As regards complications from the treatment, w^e have ende- 
avoured to divide them into toxic and allergic groups as far as 
sulphanilamide is concerned. The toxic symptoms — tiredness, 
nausea etc. — tvere common; vomiting was observed in 7.2 per 
cent, of cases. Of the allergic complications there -was exanthema 
in 12.9 per cent., but never in the age group 0 — 3 years, which 
comprised 65 patients; nothing w-as seen of more serious reactions 
such as leucopenia, severe haemolytic anaemia and anuria. 

Anti scarlet fever streptococcic serum caused serum sickness 
in 63.9 per cent, of the patients. Of these, all had exanthema, 
and 23.7 per cent, also had arthralgia. Serum shock w'as observed 
in 1 per cent. Complications after normal horse serum w^ere rather 
more frequent. 

Finally, a reference is made to certain particulars of the clinical 
picture of the scarlet fever epidemic in question. From this it 
may he deduced that there is direct proportionality between tiie 
degree of intoxication in the initial phase and the complication 
frequency, whereas these is no correlation between the latter 
frequency and the degree of exanthema and desquamation. An 
examination of the relation of the complications to the age of 
patients and of the average onset-day of complications revealed 

noting new. 
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Makriai Writer’s Investigations. 


The material comprises 15 patients (4 men and 11 
vitfi untreated pernicious anemia. 


women) 


One of these patients was admitted to Dep. VH of the Kom- 
nrane Hospital, and U to Dep. 11. representing al) the untreated 
pernicious anemia patients but one who were admitted to this de- 
partment in the period of- August 1940 — ^April 1942. 

In 5 of these patients the symptoms had persisted for np to S 
months, m 8 between 3 months and 2 years, while 2 patients had 
been treated previously for pernicious anemia but not for the last 
2 and 3 years respectively. 


Technique. 

Determination of the iron content of serum was carried out 
after Brochncr-Morlensen & Olsen’s metliod (3). 

The hemoglobin percentage was determined on hydrochloric 
acid hematin in Autenrieth’s colorimeter, adjusted after Haldane’s 
standard (100 % hemoglobin = 18.5 vol. % oxygen-combining 
power). 

The color index was calculated after the formula; 

„ , . , I'lemoglobin percentage 

Color index = - — 2 L. ^ 

Erythrocyte count {millions/mm^.j x 21.4 


The volume index was calculated after the formula; 

Volume percentage x 0.116 


Volume index = 


Erythrocyte count (luillions/mm®.) 


HcsuHs . 

Prior to the institution of the treatment 7 patients showed over 
200 .y % serum iron, while the remainings 8 patients gave values 
falling within the upper half of the normal range (Table 1). In 
keeping with the findings in my previous studies (3) the limits for the 
normal variation of serum iron ivere set at 80—200 y %. 

Of the 11 female patients 7 (Nos. 5, 7, 8, 10, 12. 13 and 15) were 
also suffering from complicating infections of the urinary passages 
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Table 1. ^ , 

r , II, e Semm in FnlUnl,, mill, 

Iron Content of th . Treatment. 


3 - yi > 

• Record No. a m 


1 II. 716/42 M. 65 57 

2 11. 499/42 M. 53 69 

3 II. 98-— 8/40 .M. 78 28 

4 II. 82—12/40 F. 58 36 

5 II. 36— 6/41 F. 51 54 

6 II. 23—11/41 F. 50 30 

7 II. no— 4/41 F. 63 56 

8 II. 7-5/41 F. 78 26 

9 11.120/42 F. 41 45 

10 11.95— 3/41 F. 61 43 

11 II. 39—4/41 M. 55 63 

12 11.718/42 F. 56 33 

13 11.92/42 F. 48 65 

14 11.76—42 F. 42 55 

15 VII. 91/41 F. 57 33 



Serum iron 

- " First examin- Lowest value 

Before after observed 

treat- institution of under 
ment treatment treatment 


5 256 55 

5 245—218 121 

17 230 66 

9 230—196 33 

5 215 153 

8 214 no 

7 202 144 

13 185 46 

9 180 no 

7 103 46 

11 159—145 76 

7 150—123 79 

2 146 69 

2 138 64 

2 135 



associated with febrile phenomena, which may be assumed to have 
caused a relative decrease in serum iron. Complications 5vere present 
in 5 of the 8 patients showing values under 200 y %. 

No demonstrable correlation was found between the values 
for hemoglobin and serum iron — a finding that is in conflict with 
the statement made by Waldenstrom (22, 23) about the iron con- 
tent of the serum increasing wuth the severity of the anemia. In 
wwldng up the findings reported in previous materials, one (18) 
is found to lend support to Waldenstrom’s statement, while others 
(5, 15) furnish no evidence of such correlation. 

During the treatment the serum iron was determined repeat- 
edly (3—16 times) in 12 of the patients, only once in the remaining 3. 

In this material the treatment has varied somewhat, as in some 
of the cases various stomach and liver preparations, inactive and 
active, were assayed as parts in other experimental series. The 
preparations used for the treatment proper in the present cases 








Fig. 1. ■\'’ariatjons in scrum iron in response to liver therapj’- in, a patient with 

pernicious anemia (PI. No. 11). 

have most often hcen Hepsol or Hepsol fort. MCO (corresponding 
respective!}' to 5 g and 100 g of fresh liver per cm®) with varying 
dosage, T!ie majority of the patients were discharged from the hos- 
pital for furtlicr treatment at home before complete regeneration 
was obtained. 

All the patients showed a fall in the iron content of the serum in 
response to the treatment with an active preparation. 

This fall in serum iron commenced very soon after the institu- 
tion of the treatment. In 4 patients (Nos. 4, 5, 6 and 7) who were 
examined the day after the institution of the treatment, the fall 
in serum iron was respectively 163, 62, 98 and 58 y % while 3 pati- 
ents who were examined after two days showed a fall of respect- 
ively 210, 117 and 77 y %. These variations are much greater 
than ever observed as spontaneous variations. 
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The rise in the reticulocyte count appears several days later. 
Among the 7 patients in whom the serum iron was determined 
within the first two days of treatment, the increase in reticulocytes 
commenced after 3--7 days (on an average, 4.1 days), and it reached 
maximum after 4—9 days (on an average, 6 days). The fall in 



reliable aig„ „f 

■«» oRea decrease further for a 

^^tlnn 24 hours a Patient showed a. ^ ^ 

Hours. Among the 12 4- • lowest value 

aginations were made aftor ti m whom at least 3 H r 

- West .aiue 

" days, the others later oa. ■ 
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One patient (No. 3) showed a *' 
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Fig. 3. A’'arjalions in scrum iron in response to liver therapy in a patient with 
pernicious anemia. (Pt. No. 10). 


Gradually, as the regeneration approaches its conclusion, the 
iron content of the serum rises again to a normal level (Figs. 1 — 3). 

In patient No. 11 (Fig. 1) an inactive experimental preparation 
proved to have no effect. Administration of Hepsol, on the other 
hand, gave a fall in serum iron and a rise in reticulocyte count; and 
after treatment for about 1 month the patient showed 107 % hemo- 
globin, nearly 5 million erythrocyles/mm^ and 103 y % serum iron. 
Then the patient had an attack of phlebitis, and the serum iron fell 
off again to subnormal values. 
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As a general rule the serum iron concentration keeps at a sub- 
normal level as long as the hemoglobin percentage and erythrocyte 
count are decreased essentially. Only one exception to this rule 
was observed. 



o> 


Patient No ^ i 

serum iron after the instituZ^oniLf th abnormal values for 
^ ^ ^t a point of time when tlw i \ ^ rise to 106 

serum increases again, «>'= mn content of the 

rlr'o meif. seandinav. Vol. CXUI. 
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Fig. 5. Variations in scrum iron on interruption of liver therapy in a patient 
with pernicious auemin. (Pt No, 6). 


licnioglobin tind eryUirocylc values, but the regeneration subsided 
gradually, and after 35 days the serum iron had again increased 
to 106 y %. After resumption of the treatment with a slightly active 
experimental preparation there was again a moderate fall in serum 
iron. 

It is a common clinical experience that the liver therapy in 
pernicious anemia not infrequently has to be combined with iron 
treatment in order to avoid hypochromic anemia. 
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A striking illustration of this is seen in the case of patient No. 3 
(Fig. 6), a man, 78 years old, who 3 years before this examination 
had been hospitalized for pernicious anemia. After liis discharge 
from the hospital he had failed to keep on wth the treatment, and 
on his present admission to the hospital the first examination 
showed: Hemoglobin 28 %; erythrocytes 0.92 million/mni?; color 
index 1.40; volume index 1,41. 

After, institution of liver therapy a fall was observed in serum 
iron from 230 to 33 y %, a rise in reticulocytes to 20.4 % and a 
lively regeneration. Very soon the anemia of the patient assuined 
a hypochromic character, and. 48 days after the commencement of 
treatment he showed a color index of 0.68, while the volume index 
was 0.97. The color index did not rise again till iron treatment had 





No„ 

1 

1 

Record 

No. 

Diagnosis 

Sex 

1 

Age 

1 

Height 

Weight 

Hemo- 

globin 

0/ 

/O i 

1 

I. Control material 

I II. 873/42 Cliron. constipation 

j 

F. 

i 19 

174 

66 

0. 

2 

,11. 481/42 Nil 

M. 

25 

169 

57 

103 

3 

II. 448/42 Myalgia 

M. 

29 

179 

78 

93 

4 

II. 436/42 Gastritis, slight 

M. 

38 

164 

60 

102 

5 

II. 1339/42 Myalgia 

M. 

44 

160 

61 

113 

6 

,11. 1274/42 Myalgia 

F. 

30 

165 

59 

85 

7 

II. 498/42 Fissura ani 

M. 

20 

176 

72 

100 

8 

II. 432/42 Proctitis, slight 

M. 

47 

154 

53 

108 

9 

II. 798/42 Neurasthenia 

M. 

49 

174 

69 

95 

10 

II. 832/42 Obs. for duodenal 

M. 

20 

179 

67 

110 

1 

Variation 

ulcer 







II. Patients with pernicious anemia. 

1 III. 716/42 jPernicious anemia 1 M. 



65 176 86 57 

57 


12 II. 718/42 Pernicious anemia 


56 164 


been instituted. Examination of the serum iron showed a peculiar 
behavior: after the initial fall, some great irregular variations, and 
later markedly subnormal values (see below). 

On the two last examined patients (Nos. 1 and 12) a tolerance 
test was made with intravenous injection of 10 mg iron (Ferrosi Lac- 
tas pro Inject. DAK) before and during the treatment (respecliviy 
on the 2nd and 12th day). The results are recorded in Table 2 and 
Fig. 7. Here, for the sake of comparison, the results are presented 
also for similar tolerance tests on 10 persons with a presumably 
normal iron metabolism. 

In the two patients with pernicious anemia the. tolerance test 
prior to the institution of treatment is seen to give a rise in serum 
iron that is lower than the corresponding rise in the control mate- 
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Before 

5 min. after inj. 

inj. 

Abs. value 

Rise 

179 

377 

-fl9S 

178 

440 

-j-262 

176 

342 

-{-166 

165 

378 

-{-213 

152 

318 

-{-166 

145 

326 

-f-lSl 

125 

282 

-f-157 

120 

453 

-f333 

113 

323 

-f210 

100 

354 

-f254 

100—179 

282—453 

157—333 

256 

331 

+ 75 

55 

284 

-{-229 

150 

274 

4-124 

73 

305 

4-232 


Serum iron y % 
60 min. after inj. 


309 

370 

298 

287 

286 

252 

252 

345 

277 

30S 

252—370 


283 

131 

266 

208 


— 68 

— 70 

— 44 

— 91 

— 32 

— 74 

— 30 
—108 

— 46 

— 46 

30—108 


- 48 
-153 

- 8 
- 97 


120 min. after inj. 

Abs. value 

Fall 

282 

— 95 

266 

— 52 

220 

—106 

246 

— 77 

265 

— 89 

220—282 

52—106 




Remarks 


Untreated. 

After 2 daj's of treat- 
ment. 

Untreated. 

After 12 days of treat- 
ment. 


rial — to maximal values a little below the maximal level for the 
controls. In one of the patients there is hardly any fall for one 
hour. 

The tolerance test during tlie treatment shows a rise of normal 
magnitude. In the course of one hour there is then a fall which is a 
little greater than or at the upper limit of the observed in the con- 
trol material. 

So the variations in the iron content of the serum after intra- 
venous injection of iron appear in pernicious anemic patients to 
deviate from the normal. But as only two patients were examined 
m tins way, the results allow of no definite conclusion. These find- 
ings are recorded here, however, because apparently no similar 
examination has been reported previously. 
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ten subjects without anj' disturbance in tlie iron metabolism. 


Discussion. 

In keeping with previous findings, the present material lia.s 
shown that in untreated patients with pernicious anemia the iron 
content of the serum is increased or keeps at a high normal level. 
In immediate response to the institution of liver therapy, and prior 
to the increase in reticulocytes, there is a rapid fall in serum iron to 
subnormal values, followed by aslow rise at the end of the regeneration. 

Presumably the cause of the increased values for serum iron in 
untreated pernicious anemia is to be found in the circumstance that 
tlie liberation of iron through deterioration of erjdliroQdes is great- 
er than the iron consumption in the hemoglobin formation under 
the defective maturing of the erythrocytes. 
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Presumably the fall in the values for scrum iron after institu- 
tion of liver therapy is due primarily to the increased hemog obm 
formation but also to the less pronounced destruction of erythro- 


cytes under this treatment. ^ 

Untreated patients with pernicious anemia usually present 

some very large amounts of iron stored up in the depots, in parti- 
cular, the liver (1, 12). The subnormal values for iron observed 
immediately after the commencement of the treatment has to be 
taken, therefore, as due to the circumstance tlial the mobilization 
of the iron from the depots is lagging after the consumption of iron in 
the hone marrow. Under these conditions, the subnormal values 
for serum iron cannot reasonably be taken as an expression of iron 
deficiency as has been claimed (15). Nor docs scrum iron usually 
fall off to the very low values obseiwcd in patients will) iron defi- 


ciency diseases as chronic hemorrhagic anemia or simple achylic 


anemia. 


It is a different matter when we are faced by patients as the 
above-mentioned No. 3 (Fig. 6 ) in whom the values for scrum iron 
fell off under the treatment to a very low level and remained very 
low through a considerable length of lime, while also tlic licmo- 
globin regeneration had difficully in rising over a certain level. In 
such cases it is reasonable to assume the presence of a genuine iron 
deficiency, as medicamcnlal administration of iron soon vdll set 
the hemoglobin formation a-going again. 

Presumably this condition occurs in patients whose depots are 
depleted from loss of iron by hemorrhage, etc., and in whom the 
presence of achylia has impeded a compensator^^ absorption of iron. 
Correspondingly, it will he particularly apt to occur in palienls 

in whom the pernicious anemia has been preceded by a simple 
achylic anemia. 


The large variations in the iron content of the serum observed 
m patient No. 3, and not seen in any previous case seem most likelv 
to be attributable to irregular mobilization of iron from the dcpols 

or, perhaps, irregularities in the function of the bone man^ow (the 
patient was 78 years old). ' 

sennn"i!!"T ™ >>011 conlvnl ol ll.o 

senim has been observed by several investigators , (11 13 20 on 

in immediate connection vdtb n considerable loss b,’„V“' 

instance, hematemesis and blood-letting. “ ’ ^ 
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patients pernicious anemia several authors 
{ . 10, 1/, 19,23) have often found fiat or relatively low serum iron 
curves m tolerance tests wth ingestion of iron. But the outcome 
of these tests has varied greatly in the various patients, and a col- 
lective evaluation of the findings is difficult because of differences in 
the experimental technique employed by the various investigators, 
and especially because of the rather scanty information given about 
control materials. 

Repeated examinations on the same patients have shown a 
considerable higher rise in serum iron in such tests during the treat- 
ment than before (17, 19, 23). As a rule the maximum values observed 
have not been essentially higher after the treatment than before, 
and it is difficult to judge of the small diferences as the long inter- 
vals between the sampling of the blood (1 — 2 hours) make it 
somewhat uncertain W'hethcr the real maximal value is observed. 

Moore, Arrowsmith, Welch and Minnich (17) thought they were 
able from their experiments to conclude that the absorption of 
iron from the intestinal canal ■was inhibited in untreated pernicious 
anemia but set a-going again by liver therapy. 

Waldenstrom (23) found the same difference in the iron absor- 
tion, hoNvever, on intramuscular injection of 10 mg of iron in the 
form of ferri ammonium citrate, obser\dng about the same maximal 
values before and during liver therapy as reported by Moore and 
collaborators, and he thought, therefore, that also the iron depots 
exert some regulation of the serum iron: In untreated pernicious 
anemia, in wdiich there is no demand for iron, the liver possibly 
other depots too) retains the amount of iron supplied. Under liver 
treatment the administered iron is not retained but turns up in the 
serum. 

In the intravenous tolerance test performed in the present work 
on two patients with pernicious anemia, we likewise find a slight 
rise in serum iron prior to the institution of treatment, and a greater 
rise under the treatment. According to the view advanced by 
Waldenstrom this outcome must be attributable to differences in 
the rate of depositing of iron in the depots. The more rapid fall m 
the values observed under the treatment will then be ascribable to 
increased iron absorption of the bone marrow. 
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Summary. 

1 The iron content of the serum is found to be increased to over 
200 r «/ in 7 out of 15 untreated patients wtli pernicious anemia. 

2. Immediately after the commencement of the liver tlicrapy. 
several days before the increase in reticulocytes, there is a pronounced 
fall in serum iron, and the values keep at a low level till the end 
of the regeneration. On interruption of the treatment there is an 
increase in serum iron. Occasionally excessively low values for 
serum iron are seen under the liver treatment together with a low 
color index, indicating iron deficiency. 

3. Intravenous iron tolerance tests on 2 patients show a slight 
rise and a slow fall in serum iron before the institution of liver 
treatment. Under the treatment the same test gives a normal rise 
in serum iron and a very rapid fall. 

4. The causes of the variations obser\'ed in the iron content of the 
serum are discussed. 
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«Reine« Astereognosie, an zwei Fallen erlaufert.' 

Von 

ERLAND MINDUS. 

(Bci dcr Redaklion am 9. September 1942 eingegangcn). 


Auf der ncurologisclicn Klinik sintl kiirzlich zwei Falle von Aste- 
rcognosie beoliaclitct worden, die der Erwahnung wert sein konnen. 
In so isolierter Form wic liier kommen sie verhaltnismassig selten 
vor. 

Die Ersclieinung ist zwar bekannt, sie birgt aber immer noch 
vide ungcioste Prolilenie. Der vorige Wellkrieg brachte eine Menge 
Erfabrungen von solchen Stdrungen (Goldstein, Kleist, v. Walken- 
burg u. a.), aber im Hinblick auf das enorm grosse Material der 
traumalischen Lasionen, welche damals beobachtet wurden, kann 
diesc Sldrung nicht als besonders gewdhnlich angesehen werden. In 
Kleists Sammlung von 74 Fallen von traumatischer kortikaler 
Sensibililatsstoruhg kam eine isolierte Astereognosie nur viermal 
vor. Im iibrigen wurde das Symptom meist bei Angiopathien beo- 
liaclitet. 

' Wie bekannt, bezeichnet man mit Agnosie die Storung der 
Fahigkeit, Gegenstandc -wiederzuerkennen, obne gleichzeitige we- 
sentliche Storung der primaren Sinnesfunktionen. Die gewohnliclten 
Formen sind akustische, optische und taktile Agnosie. Eigentlich 
miissten hierzu auch agnostische Stdrungen des Geruchs und 
Gescbmacks gerechnet werden. — Die taktile Agnosie kann ihrer- 
seits in verscbiedene Grade eingeteilt werden. Die schwerste Lasion 

• 1 Nacli ciTicin Vortrag in der Ver. fflr int, Med. Stockiwlm. Febr. 1942. 
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lie«t vor. Avenn die Patienten die Konsisten. and das Material eines 
reeenstandes nicht wiedcrerkennen kiinnen. Sic konnen n.chl 
feststeliea, ob cia Gegenstand hart odor weicli, ob die Ob'^idie 
rauh Oder slatt, kalt Oder warm ist. (Es Iconncn aucli Sclnvien^ 
keiten vorliegen, das Gewicht zu sclialzen.) Dicscr Typ wurde von 
Wernicke in seinen grundlegenden Arljcilen als primarc odcr 
appcrzeptive Form Ijezeiclinet. Del naclislsclnvere Grad, ziem- 
lich ausschliesslich charakterisiert diirch gestortc Formcnauf- 
fassimg, wird cigenllicli als Astereognosic bezeiclmcl, obwohl dicsc 
Benennung oft alle Stadicn der taktilcn Agnosie deckcn muss. , Bei 
dieser Form konnen die Palicnten l)cscbreil)en, dass ein Bleistift 
aus Holz ist, lang, gerade, an einem Endc spitz us^Y., abcr sic konnen 
ilm in keinem Fall als Bleistift idcntifizicrcn. Dicse Form wiirdc 
Wernickes sekundarer odcr assozialiver Form enlsprecbcn. Nor- 
malerweise hat man die Fahigkeit, die Form , cinfacher Gcgen- 
stande primar und unmittclbar aiifzufassen. Gchi dies nicbl, so 
kann man durch Betasten von Eckcn und Kanten die Form ra-sch 
erkennen. Der Astereognostiker kann wder das cine nocb da^s 
andere. Der Schaden wurde dcmnacli bei ihm in einer Stdrung 
der Auffassung von Lage und Raum besteben. Die zenlralsle Form 
dieser Agnosien ware schliesslich die laktilc Agnosie in der eigcnl- 
lichen Bedeutung. Hierbei kdnnten die Patienten wohl Art und 
Form des Materials wiedcrerkennen, nicht jcdoch den Gegenstand 
identifizieren. 

In den beiden hier wedergegebenen Fallen liegt einc Stdrung 
des Vermdgens, Material und Formen wiederzuerkennen, vor. 

Fall 1: S. A, \\., ‘iTjaliriger Schwerarheiler, in Behandliing in der 
Klinik 5. — 22 Jan. 42. Inr. 12/42. 

Hereditar: ICeine Belastung, 

Friiliere Krankheiten : Zwisclien deni 21. and 42. Jalirc 3 Perioden mil 
ulcus duodeni. 19361eicliles Irauma capitis ohne Anzeichen einer ocrobralen 
Eimvnkung. Im iibrigen iminer gesund. Friiher ziemlich reiclilichor -Mko- 
1.0 Igonuss, jeui nor goring. 20 Zignrollon taglicli. _ NMcmals irgond- 
wolclie PariBtliesieen m den Beincn odcr Armen, kein crlidWcs Froslgetiild 

i(u. f ?>"-»cli(o cincs Morgens Anfang Vuoiisl 

041 and merkte. dass die recl„e Hand nnsiclier war. er konnlc die k"b e 

Armen, „„r mass.g m der Hand. Kein Gemldloswcrden, 
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War sclion nach ca. 2 Woclien besser, jedocb ^yar der Zustand danach im 
grossen und ganzen stationar. Pat. ist demnach weiterhin belastigt von leich- 
ter Scluvache m der rechten Hand, und von ziemlich bedeutend^ Unsicher- 
leii die sicli weniger geltend macht, wenn er mit den Fingern einen kleinen 
Gegenstand ergreifen will, jedocb mehr hervortritt, wenn er mit der ganzen 
Hand einen etwas dickeren Gegenstand ergreifen will, z. B. eine kleine 
Flasche odcr die Brieftascbe. - Er glaubt, auch etwas abgemagert zu sein. 

Die poliklinisclie Beobaclitung im Oktober ergab eine Bradycardie von 
45/50 per min., Bldr. 100/80. Ekg. o. B. Unbedeutende Rachenasym- 
metrie, der reclile Gaumenbogen stelit etwas tiefer. Keine Parese oder Sen- 
sibilitalsstorung, Dynamometer r. 33, 1.40. Erkennt mit der rechten Hand 
Miinzen.beruhrt sie aber selir unsicher.hat Scliwierigkeiten beim Knopfen. 
Reflexe o. B. 


Die Beobaclitung in der Klinik 5 Monate nach dem Insult ergab: 
Somatisch: Ein etwas verbrauchter Astheniker mit etwas Gesichts- 
asymmctrie. Bei den inneren Organen nichts Bemerkenswertes ausser einer 
Bradycardie von liefstens 50, welche spater im Zusammenhang mit der 
Priscolbehandlung verschwand. Bldr. 90/60, Ekg. o. B. Periphere Gefiisse 
0 . B., Serologische Reaktionen, Blut- und Urinstatus o. B. — 

Psychiscli: Gules Intelligenzniveau. Partialfunktionen intakt. Keine 
merkliche Ermiidbarkeit. Kein Zeichen von Aphasie. 

Nervcnstalus: Cornealtrubung im rechten Auge nach Trauma, Augen- 
hinlergriinde o. B. Presbyakusie, aber normale kalorische und rotatorische 
Reaktionen inkl. Kippreaktion. Angedeutete Kontraktur mit etwas star- 
ker inarkierten Stirnfurchen xiber dem rechten Auge, aktive Innervation 
0 . B. Kranialnerven im iibrigen o. B. Die grobe Kraft uberall o. B. mit 
Ausiiahme einer etwas herabgesetzten Kraft beim Handdruck r. (Rechts- 
hiinder), Dynamometer r. 35, 1. 40. Keine Bajonettstellung oder Prona- 
tionstendenz. Diadochokinese und Finger-Nasenversuch warden ausge- 
fiihrt o. B. und gleich bil. Oberflachensensibilitat inkl. Ziffernschreiben 
und Vibration uberall o. B., Pupillen- und Muskelreflexe o. B., Bauchreflexe 
vorhanden, keine Storung der Pyramidenbahn. 

Priifung auf Stereognosie: Pat. kann ein l-Kronenstiick und ein 2-Ore- 
stiick wiedererkennen, kann zwischen einem 10- und 1 -Orestuck mit der 
r. Hand nicht unterscheiden. Ein Hosenknopfwird fur eine Miinzegehalten. 
Pat. identifiziert die Reibflache einer Ziindholzschachtel, einen Radier- 


gummi, ein Messer, eine vierkantige Schachtel und einen Gummifinger. 
Eine mittelgrosse Plaarnadel kann er weder nach Material oder Form 
beschreiben, noch weniger sie identifizieren. Wahrend dieser Priifungen 
kommt eine deutliche, aber nicht besonders schwere Unsicherheit zutap, 
Pat liisst die Gegenstande ziemlich oft fallen. Das Bewegungsschema ist 
jedocb adaquat, und atetoide oder amorphe Bewegungen werden nicht 
beobachtet. Es ist deutlich, dass die Gegenstande, wenn sie zwischen die 
Finger genommen werden, leichter gehandliabt werden, als wenn s’® ^ 
Handfliichen gebracht werden. Pat. selbst gibt an, dass es ihm vena nis 
massig schwerer fallt, die Borse aus der Tasche zu holen, als mit den 



fallen erlauteut. 
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»reine» astereognosie, an zwei f 
Mun«n Bolbsl » hanlieren. Er beslelil alio Apraxioprobon Butricdon- 

stellend. . ynd Encephalogramm zoigcn normalc Ver- 

Liquor, > ^ Aj.terioo-raplue im linken Carolisgebict. Oszillomo- 

haltnisse, ebens Brincel} zei"l im reclilcn Arm doppo]l so grosse 

CXrS laplicboa PoiBCollnioblloao,. 

(1 Amp 2 ma]) samt tibungsbebandlung. 

2 Wocboa naoh dor Einlictorung gab Pal. oinc goiviasc BcioorPng an- 
Aaf bLndoros Enlgogeakon.n,ca van Pool. Kala wdc ,m Pa.vcl » lo- 
giscbea Institat dor Slockholms Hogstdla oiac none Sloroognos,cpn.rn g 
Lgofnlirl: dieomal ,™rdo Orassol ivio angcdontot ant dor reel, Ion Sc.lo 
vetLobnet, ebonso leicbto Pranalionslcndonr. Emslcllnng dcs red Ion 
Arms bei gesclilossenen Angcn nacb vorhor oingenomroDnor Lage mil dem 
linkon Arm wird ansgcliibrl o. B. An! gleicbo Woise ivordcn rol.crcndc 
Bewegungen mit Arm und Hand zufricdenslcllend ausgofubrt.^ Flcktion 
des r. Fingers 30 mal nacheinander in kiirzesl mogbeber Zeil golingt, n<ach- 
dem der tJbungseffekt erreicJil ist, in 13.5’, anf dcr 1. Scife onispreebend 
14.5”. Entsprechender Versneb mil dem MiltolfingDr r. in 14”, J. in 15” 
(Untersuchender G” bil.}. Fiir die Daumcn kommen dieWcrlcr. 13.5” 
heraus. Pat. hat es auf dcr r. Seite sclnverer, die Finger isolicrl zu bewegen. 
Ein Knoten in einer Schnur wird sclmell mit I-lilfc bcider Hiindo gckniipfl. 
Nur mit derr. Hand allein gebl es ersi, nachdem das oincSclinurcndc fi.vicrt 
•wprde. Pat. gibt an, ein starkes Anstrengimgsgofiild zxi Imbcn. Znfrieden- 
stellend auf der I. Seiten. Beim Versuch reebts lasst Pat. die Schnur ofters 
fallen. Einen Kork aus einer weithalsigen Flaschc licrauszuzichcn und 
wieder einzusetzen, gelingt mit einer Hand allein, mit dor 1. jedoch bodcu- 
tend schneiler als mit der r. Audi bier Gefiih] von Ansirengung in der r. 
Hand. — Das Aussdmeiden eines kreisrunden Stiickcs von ca. 10 cm 
Durchmesser aus eincm Papier wird zufriedenslellond ausgefulirl bib, 
aber etwa.s besser mit der r. Hand. Sdireibt vorgelcgjen Text o. B. 
Schreibt seinen Namen und Stockholm mil offonen und gesclilossoncn 
Augen yollkommen leserlich. — Identifizierung von Gegonstanden: Jlctall- 
spule eines Schreibmaschinenfarbbandos: r. wird das I\IaleriaI ahs BakeJit 
angegeben; naebdem Pat. durch Kratzen mil dom Nagel vom Golior gelei- 
tet wurde, wird das Material richlig beslimmt. Erkonnt don Gegenstand 
nicht. Besteht die Probe links. Eine ZwirnroIIo wird mit dor I. Hand .soforl 
erkannt. Mit der r. Hand wird weder Material nocli Form identifiziert er 
bezeichnet es als »Slempelhandgriff.). Ein Bleislift wird so/ort mil dor 
rMlana orkannl. Bine dicko Gtebucliso: r. Hand: boaoicbncl dicoc ala 
•Slempelhandgntt., Itann das Malorial niclit angoben, 1. o. B Ein Sliick 

r Gegenstand nicht identifiziert. Links o, B. — Dio Verschiodenheit 
zwisclmn Papieren mit ungleicher Rauhigkcil wird richlig crkannl bi! 

einVm FlderTaHer^lh^r^^"- Dasselbc gliickt auch durcb Palpation mil 
Versuch Un ^ 

. tersemede in der Starke verschiodener Papicro fcsfzu.stoDcn; 
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r. Merden Differenzen aufgefasst zwischen 0 2 nnd ni*; mm ; 
Schwellenwert- l/ioo mm) nZ ^ ^ ^ (normaler 

meter auf dar r 7 ■ r ' 7 ^'^’'^'"""ationsversuch mit Aestliesio- 
meter. auf der r. Zeigefingerbeere ist der kleinste merkbare \bstand 

TTd ^ (Untersucbender weniger als l mm) 

Aut der M,ttelf,ngerl,ee,e: r. 4 mm, 1. 2 mm. _ Versuoh mil Tremome.Ss 

Metll B'™ Entlangfuliren eines dunnen 

Met^Ishftes m schmalen Ritzen, .wobei jede Beriihrung der Ritzenwande 
durch erne elektrische Signalglocke aJs Fehler angezeigt wird, ist das Resul- 
tat nachdem der tibungseffekt erreicht ist — 12 Fehler r., lo Fehler I 
(Untersuchender kein Fehler bib). 

Aus der bier wiedergegebenen Priifung geht hervor, dass in konkreten 
und wohibekannten Situationen, wie z. B. Unter.cheidung zwischen 
Miinzen, die Astereognosie sehr wenig hervortritt; dass aber, sobald die 
Situation ungeAVohnIicher Oder rbstrakt ist, die Storung deutlich zum 
Vorschein kommt. Das beste Beispiel hierfiir ist das besonders schlechte 
Resuffat bef der Priifung mit der Raarnadel. Feinere Prazisionsbewegun- 
gen mit den Fi g,rn warden ziemlich gut ausgeftihrt, und die Sensibilitat 
(Diskriminalionsvermbgen) ist sehr w'enig gestdrt. Sobald die Augaben 
liauptsahlich die vola manus in Anspruch nehmen, kommen viel schlechtere 
Ergebnisse hcraus (Erkennen einer Flasche, einer dicken Glasbhchse, die 
Handhabung der Bbrse, auch die Tremometerprobe). 


Zusammenfassung und Epikrise: Ein dTjahriger Sclnverarbei- 
ter, ohne friihere Anzeichen einer Gefasserkrankung, erwacht eines 
Morgens, 5 Monate vor der Beobachtung, mit leicbter Schwache 
in der r. Hand \ind starker Unsicherheit, aber ohne Gefuhlsstorua- 
gen. Gewisse Beserung. Bei der Beobachtung wird nichts wesent- 
liches an den inneren Organen gefunden, der psychische Status ist 
ganz 0 . B. Etwas herabgesetzte Kraft in der r. Hand sowie Aste- 
reognosie wird beobacljtet, aber keine Apraxie. Die Astereognosie 
tritt am ausgesproebensten hervor in vola manus und zeigt sich 
bei der Handhabung grosserer Gegenstande. Feinere Fingerbewe- 
gungen werden ziemlich gut ausgefiilirt, kleine Gegenstande einiger- 
massen mit den Fingern identifiziert. In konkreten, wohibekann- 
ten Situationen, wie bei Miinzenprufung, tritt die Astereognosie 
kaum hervor, aber bei abstrakteren oder ungewohnlicheren Proben 
kommt sie deutlich zum Yorschein. Bei der Diskriminations- 
probe erscheint eine minimale Sensibilitatsstdrung in der r. Hand, 
die man mit gewdbnlichen Proben nicht nachweisen kann. Encc- 
phalogramm und Arteriographie zeigen nichts abnormes, nur die 
Oszillometrie .zeigt eine der Bedeutung nach unklare Abweichung 

imlinkenArm. . , i tt v 

: Die beobachtete Storung ist auf einen Prozess m der 1. Heims- 
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sLt HinsichUich dcs E.Ke„halogrn,™« und Artenogrnmms 
L„n 1 expansivcr Prozcss ah .vcig- ™t..c1.o.nl,c , nngonon - 
men werden. Mit HinsicM nut den Allgcmemcintiruck doi ^ e^- 
Mauclrthdt nnd vielleicht and. die !>cobachlcle I radycnrd.e. 
die deuliicli auf Priscol rcagierl, isl die Lusion ev.iliriClHinlicli 

vaskular bedingi. 


Fall 2: J. V. 861/41, Ingenicur, gob. 188‘i, beobaoldol auf dor Nemo- 
■‘ogischen Klinilc 9/10. — 3/11 1941. 

Hereditar: Vater mil 67 Jalircn geslorbcn, an oTliromboso odor Arlon- 
enverkalkung*), im iibrigen gesunde Familie, die hobos AUcr orroicld bat . 

Friihere Kmulcheiten: In den Kinder — und Wacb.'^luin.sjahron go.'^und, 
aber vieJ Kopfsclimerzon. .Ms EiwacbsCRcr hallo Pat. mir hie and da un- 
bestimmte DigesUonsbescluverden. Soil vielen .labren inlcnsive .^cliJaf- 
losigkeit, kam mil bemerkcnswerl wenig Sebiaf aus. 1938 cine Porirnio mil 
Depressionen, Miidigkcit, Arbeitsunfahigkeil, die sicli iiber einige Monato 
erslreckte, Weilerhin die gloicbo Scblafjo.'igkeit. — Hallo .';oiir drin- 
gende und anslrengende .‘\rbeil und gdnnte sicb nicmals Erholung. Kein 
abusus. 


Jelzige Krankhcil: Seil Sepl. 40 bei cinigen Gclcgenboilen Augenflin - 
mern, anschliessend Kopfsebmerz. Febr. 41 bei einor sololion Gologonlieil 
fiir kurze Zeit Sclnvacliegefulil im r. Ann. illcrkle clwa oiiion .Monal sp-iu*!- 
hier und da aufkommende Gefulillosigkei} und Slcclion in den Wangon. 
Bei einer Gelegenbeil Abslerben der ganzen r. Kdrperiiiilflo zu.catnmou 
mil OJinmaclilsgefubl. Diesc Scnsalionen daiiericn ca. ir> Min. und wioder- 
iiollen siclj noch einmal am selben Tag. 


AktuahiiuatioJi: 4/10. 41 bcim Unkrauljalen, d.a.s olim* Anstrerginiir 
vcrrichlet wurde, pldtzlicli ein eigentumlichcs Gefuiil im r. Arm, <b-t^ ieb 
wie lol fulilte, dor Griff urn die llackc erscldaffte und der Arm fiol beiimlor. 
konnte aber immer noch akliv bowogl mrdon. Die Kjaft war douHicll 
herabgesclzt, abor Pal. vcrmocble dock gloicli nacblicr, mil boidon Annen 
em Biindel Gras wegzulragen. Der licrbcigciufcno Arzl komstalierle Alaxie 

T.fT kndpfon, die Hand nur schwor*i;j d.V 

T^r sciiricbseinen Xamcn mil grosser Scbwierigkoil. HaUe 
Ilitzegefubl und Knl)beln in der Hand .sowie Jiorai)geselzto grolio Kraft 
tane Spracl,sl<i„,„g, Der IJI„f,ln,ek „,.r ISC. 

pa or war Pat. bessor, batlc aber immer iiocli Sclnvicrigkoilra lici \i. 
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SeobaohMs in der Klinik 6 Tag, nach dem Imult: 

gT'- k n^ZZln.'^Z.Zto. 

kein! Eli TT '"’d ge^vunden. (Durch ein Versehen Jrde 

keine El g.-Untersuch«ng vorgenommen). Blut — und Urinstatus o. B. 

^sycJnsck: Intelligenzniveau fiber dem Durchschnitt. Gutes Selbst- 
beobachtungsvermdgen, Bedeutende Ermfidbarkeit. Dysphoriscbe 
Gemutsstimmung. Partialfunktionen o. B., abgesehen davon, dass Pat. 
sich mir an 4 von 5 Sachen erinnert nach 3’ Ablenkung. Sprechen manch- 
mal etwas zogernd (soil immer so gewesen sein), mit subjektivem Gefuhl 
der Sclnvierigkeit. Keine apliasischen Zfige bei Prfifung. Schreiben nach 
Diktat und vorgelegtem Text geht gut, mit im grossen und ganzen der 
gleichen Handscbrift wie vor der Erkranknng. Pat. gibt nur eine gewisse 
Schwierigkeit an, die Feder genfigend zu fixieren. Praxieprobe s. unten. 

Nervenstatus: Kranialnerven o.B. mit der Ausnahme, dass der r. Mund- 
winkel im Ruhezustand etwas tiefer sleht als der 1. Gute aktive Innervation. 
Motilitat; Leicht herabgesetzte Kraft beim Handdruck rechts, Dynamo- 
meter r. 21, 1. 32 (Rechtshander). Bei Vorstreckung der Arme bei geschlos- 
senen Augen Bajonettstellung auf der r. Seite. Keine Atrophieen. Dia- 
dochokinese wird bil. o. B. ausgeffibrt. Finger- Nasenversuch mit konstan- 
tem Falschzeigen r., o. B. 1. Keine Bremsung. Knie-Fersenversuch o. B. bil 
Sensibilitat: Hautsens. o. B., die tiefe stark herabgesetzt in den Fingern 
der r. Hand. Vibration und Ziffernschreiben o. B. Stereognosieprobe; s. 
unten. Pupillen-, Muskel-, Bauch- und Cremasterreflexe o. B. Keine 
Stdrung der Pyramidenbahn. Keine Aufmerksamkeitsstorung hemiano- 
pischer Art. 

Pat. kann mit der r. Hand weder knopfen noch ein Streichholz anzunden, 
versteht den Inhalt der Aufgaben aber gut. Ffihrt diese Bewegungen besser 
unter Kontrolle durch die Augen aus, aber auch dabei tritt bedeutende 
Ataxie hervor mit groben, unbeholfenen, amorphen Bewegungen. Wird 
ein Gegenstand vor ihm aufs Belt hingelegt, so kann er ihn mit einer gewis- 
sen Unbeholfenheit ergreifen. In die r. Hand gelegte Gegenstande werden 
nicht identifiziert hinsichtlicb Konsistenz des Materials, Art der Ober- 
flache, und der Form. Eine Kugel wird nicht erkannt, Pat. gibt nur an, 
dass der Gegenstand keine scharfen Kanten hat, eine Taschenuhr wird 
nicht identifiziert, ein Bleistift kann weder erkannt noch beschrieben 
werden hinsichtlich des Materials und der Form. Ein Gummiring gibt ihm 
absolut keinen Begriff von der Konsistenz, noch weniger wird er erkannt. 
Das gleiche gilt bei Dingen wie Munzen, Feuerzeug u. a. - Die Lokahsation 
einzelner Reizungen geht langsamer und mit erhohtem Schwellenwert auf 

derr Hand 1 o.B. Die Diskrimination von zwei gleichzeitigen Reizungen 

ist deutlich herabgesetzt bei der r. Hand und Unterarm, auch nicht absolut 
einwandfrei 1. 
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T ■ n mfmsucliuni? serologische Reaklionen und Schadelrontgen o.B. 
n> SXrapWe orweisl keine siotere Apswcilnns dcr Seilenvcnlr,- 
W fe»? Konv»xi«t tanerWb dor r. Fronlalocgion o.no AnraW 

IveiW FoTchon. and 1. in dcr H6I.0 dcs Bregma cm paar subaradmo.dalo 

Nad. ein paar Tagcn. als die Miidigkeil dcalbcl. gomgor gmvorden a. ar, 
konnlc keine Herabseteung dcr Ticfenoenaibililiit mehr nachBmv,cscn wct. 
L Bei ein paar Gelegenl.eiten gab Pat, Fiimmotocl.on an, tvae e.n go 
Miaulen daaerle. Danacb glaable Pal. cinige Standcn Inng, ae .Ied. cr 
an selien, aaoli batle cr otwas Koptscbmcrz. D.oscr kam bo. dor 
gwingslen Anstrengung tvieder. Erbiell Acolylrl.ollni.iiokl.oncn morgens 
und abends. 

Bei der Entlassung arn 3/11. <11 wurde anfgc7.cichnef, da.ss sSmJlirho 
Armbewegiingen sowolil bei gescblosscnon als aucli oiicncn Augnu o. B. 
waren. Finger — Nasenversucli o. B. biJ. Die Handhabung von Gcgen- 
standen gesciiielit mil ziemlicb normalcr Ge.scbickliclilcoif , die aniorpiicn 
Bewegiingen sind versciwunden. Pal. kann nun kndp/en; mil ciiv(^or 
Sclnvierigkeit bei offonen .<\iigcn, nicbt l)oj gc.scblo.c.senen; kann sclbsl. den 
Scblips binden. Erkennt bei gcschlossenen Augcn mil r. Hand eincn Blei- 
stift, kann aber bei einem Glassliick und cinem Radiergtimmi nur die re.sp. 
Konsislenz angoben, nicbt die Formen. — Wenn dor Unlcrsncbende die 
Handc des Pal. beriibrl, kann dicsor bei gesr.blopscncn Augen die boruhrtc 
vStelle bezeichnen, r. jodocb sclilocbter. Einfache Scbmerzperzoplion, Per- 
zeption von Beriihning und Tomperatur o. B. Di-skrimination von gleicb- 
zeitigen Reizungen goscbicbl mil oUvas bobeven Feblerprozonton r.,Pal. 
gibt aiif der r. Hand wie dcriiolt zwei Reizungen anslellc einer an. 

Ziisammcnfassimg md Epikrise: Ein oOjahriger Afann, (lessen 
Valer mdgliclierwcise an einer Gefasscrkranknng geslorbcn ist, 
bekommt nacb langjabrigcr Schlaflosigkeii iind Prodromen (cine. 
Depressionsperiode, sclinell vorubergehendes Augcnflininiern. Kopf- 
schmerz und Gcfiilillosigkcit in der r. Korpcrlialflc) einc Parcse und 
Ataxic im r. Arm. Dicse bildet .sicb in.sultarlig aus, olme. nennens- 
werte andere Symplome. Bessert sicli nacb einigen Shinden, aber 
bei Beobachtung 5 Tagc spaler Avird cine leicMc Pnre.se in dcr 
Hand wiedergefundcn, einc rasch voriibergebende Slorung der 
Tiefensensibvlital, cine wibrend dcr ganzen Zeii verbleiiiende 
aussere Sensibililatsstdrung (berabgcsclzles Di.skriminalionsvcr- 
mogen, erlidhler Schwellcinvcrl fiir einfache Perception), soAvie. 
me ausgesprochcnc Aslereognosie. Ini Status Avini ausserdem ein 
Aoitit und erne Rmdenalropliie, die am ausge.sproclicnslcn auf dcr 
k K0„vcx.t8 ist, gcf„„de„, Im mil Belt™ ,o u < 

AcetylCokobCandlune gel,c„ die Sy„.pt„„,o ^,,edo..te„d ItrCU* 

5 — Ac(a med. scandinav. Vol. CXIIJ. 
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^ “assu„g,ta™e. „ocU ae„t- 

^ Auch hier diirfte die Storung auf die I Postzentralregion lokaii- 
siert sem, wahrscheinlicli auch gyrus supramarginalis. Im Hin- 
Wick auf die Abwesenheit von ideatorischer Apraxieist siegenau wie 
beim vongen Fall — wahrscheinlich als nur kortikal anzusehen. 
Em exparisiver Prozess kann nicht als wahrscheinlich angenom- 
men werden. Xm Hinblick auf den Aortiten sovde vielleicht auch 
auf die Gefasserkrankung des Vaters und auf die ankiindigenden 
Flimmeranfalle haudelt es sich wahrscheinlich um eine vaskulare 
Storung. Der kommende Verlauf muss entscheiden, oh hier ein 
weiterer Fall von cerehraler Lokaiisation von Buergers Krankheit 
voliegt, Solche Falle sind kurzlich ausfuhriich von Prof. Antoni 
heschrieben worden. 

Nachschrift: 6 Monate nach der Beobachtung hat der Patient 
eine Hemianopsie bekommen. . 

* . • 


Von grossem Interesse ist die Beobachtung im ersten Fall, wo 
der Patient die Miinzsorten erkennt, jedoch bei der Probe mit der 
Haarnadel versagt, wobei er nicht einmal die Art des Materials 
wiedererkennt. Dieses Phanomen kann ev. so ausgeiegtwerden, dass 
eine Haarnadel als Gegenstand schwerer zu erkennen ist als eine 
Munze, — aber eine solche Deutung erklart nicht, dass der Patient 
auch die Art des Materials nicht identifizieren konnte. Nach meiner 
Auffassung ist die Erklarung eine andere: Die Storung ist verschie- 
den intensiv in verschiedenen Sitnationen. Auf die Miinzenprobe, 
die wohl eine der gewdhnlicbsten Methoden ist, ist der Patient viel- 
leicht mebr »eingesteUt)>, sie Hegt ihm besser; und wenn man ihm 
mitten wahrend dieser etwas vollstandig unerwartetes gibt, etwas 
fiir seinen Horizont nicht so gewohnliches, wie eine Haarnadel, 
so tritt der Schaden mehr hervor. Man kann sich von dem Ein- 
druck nicht freimachen, dass es sich hier um ein Priuzip handelt 
welches auch bei Aphasien und kortikalen Sehstdrungen heobach- 
tet wird. Der Aphasiker kann z. B. in einem gewissen Stadium auf 
Befragen sehr wohl sein Alter angeben, aber die in Frage kommende 
Zahl isoliert, im unpersonlichen Zusammenhang, nicht nennen oder 
nachsagen. Der optisch Agnostische kann z. B. einen Ball ausser- 
ordentlich gut in Kdrbe werfen, die in verschiedenen Abstanden 
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r . nhpr er vcrsast vollkominen bcim Vcrsuch, clen 

Absfand der Kdrbe von ihm zu scliatzen. Also der Schadcn ist m 
.konkreteren., «l,-nal.c.en Siluntioncn v-omgcr I'™'--'*™; />'* 
in „abstraktcrem,, nnpersoniiol.crem Zusanmonhnng. Ob d eao 
Erscbeinung zusammenfallt mit dcm, was Gokistc.n aks Slmung 
der sFisnr - Hintcrgnmd. - Bcziebung bezciclinol, ist imgcwiss. 
Stinmt dies, so rviirde es sick diesenfalls un. cin allgen, cinc.s Pnnz.,), 
handein das sicli bei vcrschicdcncn zeniralen Gehirnsdiiiden w,c- 


derfindet. 

Ein paar weiterc Einzclheiten kdnncn dcs Hiinvciscs vcri scin. 
Die Bezieliimg der Astcreognosic zu Scnsil)i]ilalsslorungon isl cin 
noch sehr umslrittcnes Kapilel. Klcist will dcninach die Stoning 
absolut nicht zur Agnosiegruppe rcclincn, sondorn spriclil von 
einem Auffassungsschaden, der nalic vcrwandl mil den Sensibililals- 
stdrungen ware, und zitiert v. Valkcnhcrgs Fornuilierung; wHinlcr- 
strangtypus der kortikalcn Scnsibililatsslorungi). Wcizsiickcr wcisl. 
darauf kin, dass (jSe gewohnlickcn Scnsibilitalsunlcrsuchungcn im 
allgemeinen ungeniigcncl sind. Man findet damnach crhdhlc 
Sckwellenwerte bei dcr Perzeption, der Palicnt. brauchl liingcre 
Zeit bei der Untcrsuchung,und bei Eriniidung trclen Sldrungen auf» 
die sonst nicht beobaclitet werden kdnncn. Typisch hicrfiir ist dor 
2. Fall. Am Einlicfcrungslag, als dcr Palicnt schr mude von der 
Reise war, und ausserdem irritabcl und ctwas herabgeslimmt, liattc 
er cine deulliche Herabsetznng dcr Ticfcnscnsibililal in den Fingcrn 
der kranken Hand. Einen Tag spiitcr, als er besser ansgeruhl war, 
konnte diese Stdrung nicht wiedergefunden werden. Wfdircnd dcr 
ganzen Zeit hestand er die Priifung auf ciiifachc Rcriihrimg, nl)cr 
stets unsicherer und nacli liingcrcr Lalenzzcit als anf dcr gesunden 
Seite. In heiden Fallen war das Diskriminalionsvermdgcn licrah- 
gesetzt. Die hierheschriehenen Falle bclciichlcn somit den Gcsichts- 


punkt, dass Falle, die initial als weino) Aslcrcognosicfiille imiionic- 
ren, doch immer auch von einfachen Scnsibililalsstorungcn bcglei- 
tet smd. Lange stellt die Existenz cincr »rcincm> Astcreognosic gnnz 
und gar in Frage. 

Die Falle illustrieren auch einen Gcsiclitspunkl, den Plblzl for- 
g“ “r "’''"S''"''' Erkonnen vOTgirict dns irandcin.,, 

iL Z ImT , 7; Borvegungen, Im cslon Fall 

aicht so stark hervor boi <lc„ feineren Fingorhcwguimcn 
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(Befiihlen von Miinzen, Schreiben), als beim Handhaben von etwas 
dickcren, in der Handflache ruhenden Gegenstanden. Hier war die 
urspriingliche Parese fast ganz zuriickgebildet, und die Unbeholfen- 
heit stand in keincm Verhaitnis zu der minimalen persistierenden 
Kraftiierabsetzung. 

Intel essant ist, dass der Scbaden in beiden Fallen einseitig und 
auf die linke Heinisphare verlagert war, ohne dass aphasische oder 
apraktiscbe Storungen beobacbtet warden. 


Zusammenfassung. 

Es werden zwei Falle von taktiler Agnosie der recbten Hand 
geschildert. Bei beiden kamen die Symptome schlagartig ohne 
wcsentlichere Begleiterscbeinungen. Eine Analyse zeigte, dass die 
ansclieinend »reine» Astcreognosie» dock von leicbten Storungen der 
Sensibilitat und Motilitat begleitet war. Als Ursacbe wurden angio- 
patbische Veranderungen angenommen. Inn zweiten Falle handelt 
es sicli mdglicherwcise um eine cerebrale Lokalisation der Buer- 
gerschen Kranklieit. An Hand der Befunde wurden die Ansichten 
Weizsackers, Pldtzls und Goldsteins kurz erwabnt. 


Literal ur. 

KroJl; Z. Neur. 2. 1910. — Goldstein: Aufbau des Organismus, Haag 
1934. — Kleist: GcliirnpaflioJogic 
fahrungen, Leipzig 1934. — v. 

D. Z. f, NeiwJieilk. 99. 1927. - 
Foerster) . 


vornehmlich auf Grund der Kriegser- 
Valkenberg cil. Kleist. — Weizsacker. 
Lange: Hdb. d. Neurologie (Bumke— 
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The Causes of Xerostomia. 

By 

MOGENS FABER. 

(Submitted for publication September 19, 1912). 


Most physicians will nnclovihtcdly now and then find ]ialicnts 
who complain of dryness of the mouth or pain in the longue. An 
ordinary physical examination, however, will hut rarely lead lo an 
understanding of the complaint, nor will handbooks and pcriodiciths 
be of much help. Since we have seen several of these patients al the 
Medical Polyclinic, it seemed natural to subject I hem lo a closer 
investigation. 

A study of the literature on reduced salivaiw secretion — 
xerostomia — shows a large number of single observations, frequently 
very interesting, but only few investigations wliicli are capable of 
elucidating the causes of the sjmiptom. 

The first ease is presumably that of Bartley from 1S6S, but the 
whole literature appears to comprise only 150 eases in all. In this 
country, eases are described liy Arctandcr (1898), and Inter by 
Munck (1925), Germundsen (1933), Lange (193d), E. and T. Dals- 
gaard'Nielsen (1937) and Back (19d0). Several eases arc mentioned 
in Gravesen s doctoral thesis (1912) on iympliogranuloina benigna. 

Methods and Normal Values. 

Two methods have been employed in tlie investigation of the 
salivary secretion. Tlie most simple consists in placing a lump of 
supr under the tongue of tlic patient, toiling him to let it rcmaiir 
qaictly, especially „ot to suck on it or make maslicaling motions. 
Measurement is then made of the time required lor tl.c lump of 
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ugar to dissolve. This time is about 15 minutes in young people 
^at]l normal secretion, in older people 20 to 25 minutes, rising to 
30 minutes in the very old. With a cooperative patient, this method 
can give reproduceable values, and is a rapid means of judging 
whether the salivary secretion is reduced. In most cases of even 
fairly pronounced xerostomia the lump of sugar mil not be dissolved 
in 60 minutes. The test has the drawback, however, that normal or 
hyponormal values never are absolutely safe. 


Lately we have collected the saliva quantitatively, using a 
bifurcated suction tube placed under the tongue. The patient must 
sit quietly — especially be must avoid swallowing. The saliva is 
collected in measuring cylinders under constant suction from a 
water jet pump adjusted to 40 cm water pressure. First the saliva 
is collected in 3 preliminary periods of 15 minutes each, in order 
to obtain the basal secretion. Then 2.5 mg of pilocarpine are injected 
subcutaneouslj', whereupon the saliva is collected once more in 3 
times 15 minutes. This technique yields results which are very 
constant, both in the last two of the preliminary periods as well as 
from test to test. The values from the first period are nearly always 
too low, probably because of the psychic trauma which the patient 
suffers when coming to the laboratory. That the collection is com- 
plete is evident from the circumstance that the patient has no need 
of swallowing and frequently complains of pronounced dryness in 
the throat. 

Fig. 1 shows data obtained from 30 normal persons. It will be 
seen that the basal secretion is 0.3— 0.6 ml per minute, indepen- 
dent of sex and age. Following the pilocarpine injection the 
secretion rises to 1 — 2 ml per minute. This is not the maximal 
secretion that may be produced by means of pilocarpine, but is 
chosen in order to avoid that the pilocarpine causes any sweating 
which might inconvenience ambulatory patients. 


Patients. 

The author’s material now comprises 49 patients with dryness 
of the mouth. Of these only a minority have come to the Polyclinic 
with this particular complaint. The others have been found among 
the patients here, either through questioning when talang down 
their medical history or by subjecting all patients ^wth paroti 
swelling, fissures in the corners of the mouth, or atrophied tongue 
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Figure 1. 

The maximum salivary secretion per. minulc before mul after pilocarpine 
in 30 normals. 

Men before ^ after female before . after Q. 

to further examination — at first by means of the sugar test, later 
with collection of the saliva. The cases in wl)ich the saliva ha.s 
been collected arc included in fig. 2. 

In about one-third of tlicsc patients it was quite plain what was 
the cause of tlie dr}^ mouth inasmuch as their salivary glands were 
diseased in various ways. In the rest of the eases, however, llie cause 
of the xerostomia was not obvious. 

1. Diseases of ihe Salivary Glands. 

A 13-year old boy was referred to us for dryness of tiie. moulb 
and extensive caries. Examination shoAved a total, presumably 
congenital aplasia of botli parotid glands. The slight amount of 
saliva was mucous and originated presumably from tlic submaxillary 
glands. It hardly amounted to more ilian 5 ml in 1 hours, in 
spite of the pilocarpine injection. This ease seems to present an 
anomaly which is quite rare — at any rate, the author has been 
unable to collect more than 9 similar ca.ses in the literature fFaber 
(1942)3. 



72 


MOGENS FABER. 


dcmica [MassoWra'ifd'BTccuz" ° xr"* “ 

n.et WM. 2 cases. ,daHs. OaesLed ™ ^o: to 


5 - 


1 

. 1 

n 

zzr 

IF 

2 

■ 


0 


1 

• 

o 




o 


o ^ 



tk 


o 





0 



0 


A 


1 



0 

0 


' 

A ^ 



0,1 


o 

a 

o 

O.U 



0 ^ 


O.s 





0,1 


* 



o.i 

- 


• 

• 






o.z 



» 



A 


• 

» 


o 


• 


O.t 

• 




00<? 





ops 





007 





O.OC 

A 


• 

» 


00 V 


- - . A 



oOt 



• 

• 



s* 

p 



o.cx 

Q 

A 








0.01 L 






Figure 2. 

The maximum salivary secretion pr. minute before and after 2.5 mg pilo- 
carpine. 

I. Inflammatory conditions in the salivary glands. II Pernicious anemia in 
relapse. Ill »Idiopathici) xerostomia. IV Untreated iron deficiency anemia. 
iSIen before ^ after pilocarpine female before • after O pilocarpine. 


was not examined until late in the disease. In the other case, which 
was examined about 1 week after the beginning of the disease, a 
strongly reduced secretion was found, the basal secretion being 
0.065 ml per minute. It rose but slightly after injection of pilo- 
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carpine, to 0.153 ml. In a renewed examination 2 

amLnt was still the same, even though tiic swelling of tlie gh n 

was beginning to pass away. 

A reduced salivary secretion may also be observed m case of 
other inflammatory conditions of the salivary glands. Tims Grave- 
sen found dryness of the moiitli in onc-third of the patients with 
lymphogranuloma benigna where swelling of the paroM glands 
occurred. The author has examined 2 patients of this type. Both 
showed reduced salivary secretion which again increa.sed when the 
glandular swelling disappeared. In the one case wluu'e the saliva 
was collected no essential increase was found after pilocarpine in- 
jection, |ust as in the case of epidemic parotitis. In yet another case 
with parotid swelling (lympliogranuloma benigna suspected) tlic 
salivary secretion was found to be normal, and the patient did not 
complain of dryness of the mouth. 

It is uncertain wdietlicr a permanent reduction of the .salivary 
secretion follows lynipliogi'anuloma benigna with swelling of the 
salivary glands. In a previous case at the Polyclinic llie patient wa.s 
dry in the mouth long after the swelling of the glands had disappear- 
ed, but more probably tlie cause was here to be found in the cir- 
cumstance that tlic salivary glands had received X-ray Irenlmenl. 

Other types of bilateral swelling of the salivary glands arc also 
accompanied by decreased salivary secretion. We have examined 
7 patients of this kind, of u'iiich tlie majority showed the picture 
of Mikulicz’s syndrome. Of these patients, 6 had reduced salivary 
secretion. In one case the diminution had lasted 17 year.s, but here 
too the glands liad received X-ray treatmcnl. The decreased 
salivary secretion whicli was observed in those cases with inflam- 
mation of the salivary glands appeared to be extraordinarily nm.s- 
sive. It was striking, at any rale, t},at in several instances aimo.st • 
no increase m secretion was obsen^cd after pilocarpine injection 

m contrast to what is found when the reduced secretion lias other 
causes. 

mentioned, the .ii.tlmr can pre.sonlnopati- 
ents who have received X-ray treatment of the salivary olamis 

well him ml'''” “ “"“'I’lnncc of tiiis trealmonl is 

wen Known [Hermann (1937)]. 
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2. Pernicious Anemia. 

The author lias examined a total of 9 cases of untreated perni- 
cious anemia. Of these, 3 showed neither subjective nor objective 
mouth S37nptoms, i. c., neither glossodynia nor glossitis, and the 
.salivary secretion was found to be normal. Of the rest, 5 had reduced 
secretion. Of these, 3 showed atrophy of the tongue, 4 glosso- 
dynia, 2 also reduced lacrymal secretion. In the 9th case the ton- 
gue was atrophied, but the sugar was dissolved in 7 minutes, and no 
collection of the saliva was undertaken. 2 cases which were examin- 
ed during treatment showed rapid restitution of tlie salivary secre- 
tion. In one, the sugar dissolving time dropped from20tol4minutes, 
in the other from 52 to 20 minutes, both in the course of 14 days’ 
treatment. 

In addition, examination was made of 2 cases of anemia in 
jnognanc}’ with mcgalocylic sternal marrow. In both cases the 
.‘•alivaiy secretion was found to liave decreased. In one of them 
it became normal under liver treatment, though without hema- 
tologic remission. In the other it did not become normal until a 
simultaneously existing iron deficiency was counteracted. It is also 
stated that decreased salivary secretion may be observed after 
sprue [Marhoff (1938)], but the author’s material does not include 
.s))ruc patients. 

3, i>ldiopaihic» Xcrosiomia. 

There now remains a group of 26 patients of whom it may be 
said that it is not directly manifest why the salivary secretion has 


Table 1. 
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the causes of xerostomia. 
Table 2. 


Symptoms m .io . 

Symptom 

Present 

Absent 

Not 

cx.oinined 


19 

3 

0 

SubjecUve xerostomia 

0 

20 

0 




3 

Fissures iu the corucr.s of Uic mouth . • 

u 

-1 

8 



17 

2 

PapillaU’oplu.a of the lougiic 

/ 

1 1 

* 

7 

.8 


0 

22 

.} 

Dysphagia 


c, 

11 

Reduced lacrymal seercUon 




Reduced stomach secretion 

Cl 


■f 

Reduced liemoglobiu percentage . . 

0 


1 

Reduced scrum iron 



1 i\ 

Vascularization in cornea 


iS 



decreased. The distribution according to age and sex is recorded in 
table I, while the most important symptoms arc listed in table 2. 

Subjective dryness of the mouth was found in practically all 
cases. 2 of the patients complained of salivation, mostly at night, 
but showed reduced secretion when the saliva was collected. Since 
the. first collected portion in both cases was larger than the later 
portions — an exception to the rule — it must be assumed that it 
was due to lack of swallowing of the small amount of saliva. In one 
of the patients the subjective dryness .seemed to vary more than 
the measurable saliva. Only one patient showed larger sponta- 
neous fluctuations in tlie salivary secretion during the period of 
observation. But the author has seen several patients who stated 
previously to have been drier in tlie month; wlicn the saliva was 
collected they ncvertlieless sliowcd maximally reduced secretion. It 
may he added tliat the symptom appears to last for years. Some, of 
the older patients have had it for more than 10 years, others only 3 to 

4 months. No spontaneous cure has been observed in any of these 
patients. 

In more than one-half of the patients fissures have been observed 
m the corners of the mouth, and tlie same number Imvc complained 
of pains in the tongue. In about onc-foiirlh of the patients we 
found a more or less pronounced atrophy of tlie mucous membrane 
of the tongue. Only one-third of the patients had their teeth pre- 



the causes oe xerostomia. 


77 


Amount ot 


Table 3. 

concctc. . 


Ircalmcnt with rilH)tla''in 



11. V 
3. VI 
25. V 

I. Vll 
IS. Ill 

11. IV 
30. I 

2 . in 

23. HI 

12. II 
25. IV 
21. V 
!.'). Ill 

II. IV 
30. IV 


before 


after 

1 

2 

3 

1 

2 

3 

0.23 

0.2-1 


0.053 

1.30 


0.32 

0.55 

0.17 




0.07 

0.00 

0.00 




0.35 

O.IS 

0.-17 




0.13 

0.21 

0.25 

0.30 

0.05 

0.07 

0.25 

0.20 

0.27 




0.015 

0.07 

0.08 

0.205 

1.-15 

1.00 

0.03 

0.08 

0.00 




0.07 

0.07 

0.10 




0.03 

0.13 

0.1-1 

0.181 

0.033 


0.05 

0.00 

O.CO 




0.01 

0.07 

0.00 




0.07 

0.07 

o.n 

0.233 

1.17 

1.20 

0.01 

0.02 

0.02 




0.07 

0.00 

0.13 


1 



mg of 

rihollavin 


0 

100 

0 

200 

0 

100 

0 

200 

300 

0 

100 

200 

0 

lOO 

150 


lain that in iron deficiency wilh anemia avc may find reduced 
salivary secretion, and a .similar phenomenon might llierefore also 
be expected in iron deficiency witJioul anemia. It seems higlily 
improbable, however, that iron deficiency should be the rouse of 
all cases of wcliopalhico xerostomia, since the hemoglobin }iereenl“ 
age is always normal, tlic .serum iron normal in most cases, and Die 
typical dysphagia absent; but of course, the possibilily cannol lie 
excluded wlierc the scrum iron is low. 


It may be said in effect llial the same applies to the nriboflavino- 
.sis, as it is described liy Gcill and Lundli (19-11). Their deserijilion 
of the patients who were improved by riboflavin coincides rather 
closely with Die present description of the xerostomia. Menee we 
have, in the Iasi 10 of our cases, looked for vascularization in cornea, 
which in typical form is a definilile indication of aribonaviuosi.s. 
Vascularization was found in only 2cascs out of these 10. In one, the 
vascularization represented another eye disease, in the other it 
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^vas 

in 


ariboflavinosis. The laUor palionl ^va 
treated at the eye clinic A^ith riboflavin with splendid results. 
have also tried this treatment on some of the other patients, but in 
most instances the result has been disappointing. In all, 8 patients 
were treated witli riboflavin, 100 to 400 mg intramuscularly in closes 
of 10 mg every second day. Of these patients, 2 were cured after 
100 mg, 1 somewhat improved after 200 mg, but the other patients 
proved refractory to this treatment. The results are shown in table 
3. Tlie author also had the opportunity of observing a case of pel- 
lagra with xerostomia in a patient with anorexia nervosa where the 
xerostomia disappeared under treatment with riboflavin, though 
other B-vitamin therapy was applied at the same time. Typical 


cornea changes were not found in this case either. 

It is far more probable that the patients rvho do not show any 
definite signs of iron deficiency or ariboflavinosis belong to the 
class of cases which the ophtalmologist Sjogren has described under 
the name of keratoconjunctivitis sicca. In his doctoral thesis Sjo- 
gren has collected a series of patients with reduced lacrymal secre- 
tion and characteristic changes in conjunctiva and cornea attri- 
butable to the lowered lacrymal secretion. 9 of his 19 cases also 
showed decreased salivary secretion. Anemia was not observed in 
any case. A histological investigation of the lacrymal glands show- 
ed either a lymphoc>’4ic infiltration or a cirrhosis of the gland. 
Similar conditions were found in the salivary and laryngeal glands. 
There can hardly be any doubt that this is the disease from which 
the majority of our patients suffer, even thougli it hardly applies to 
all of them. 

The etiology of this disease is still unknown. Sjogren is of the 
opinion that it is a question of a primary glandular affection, per- 
haps an infection, but the histological changes can best be ex- 
plained on the basis of a canalicular ascending infection made 
possible by the decreased secretion. This is in agreement with 
the circumstance that our patients seemed rather e.xposed to 
canalicular pyogenic infections of the salivary glands. Of our pati- 
ents, 2 had complications of this kind, one prior to the first exa- 
mination, the other in connection with a hemiplegia. Similar 
observations have been made in the surgical ward, purulent paroti- 
tis occurring almost exclusively post-operatively in dehydrated 
patients with the salivary secretion reduced as a result of the dehyd- 
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^tion A similar parotitis may be observed in infants, here pre- 

sarbly on acconnt of a low salivary t"" 

E and T. Dalsgaard-Niclsen emphasise that a prnna j e bsease 

in the central nervous system is the cause. This is suppor ocl by the 
.It o«M investigations of Eskelund and Neel who .n one 
pafenffound glions processes in the cerebrum. That an abrogated 
Lsmocular reflex with wanting lacrymal accretion should be inier- 
preted as a sign of a disease in the vegelative nerrmns system seems 
somewhat improbable especially when considering lhal in these 
cases we frequently find the lacrymal glands snhsliluted by con- 


nectlve tissue. 

We have mentioned the appearance of a pronounced xcro.stomia 
and, in a few instances, keratoconjunctivitis sicca during perni- 
cious anemia, sideropenic anemia, and, as a rule to a lighter degree, 
during ariboflavinosis. These causes, though, are hardly capable 
of explaining all the cases described 

One thing, however, is rather striking, vi7..,lhe enorn)ous sex 
specificity of the disease, especially when eliminating all (he cases 
where the etiology is known. The author’s material com])riscs 21 
women and 2 men who do not suffer from anemia and of wlmm 


it is not known whether tliey liavc arihoflaviiiosis. Sjogren's 
material consists of 19 women, and Dalsgaard-Niclsen ’s of 0 women. 
It is striking, moreover,.how many of thc.se women became ill at 
the time of the climacteric. In the author’s material this is true 


of 4, and of the rest, only 4 became ill before, 1 of these in connection 
■with childbirth. It was natural then in sonic of these cases to con- 
sider the possibility of a liormonal cause, c.spccially associated with 
the function of the ovary. UnIorlunatc} 3 % the beliavior of the sali- 


'’sry glands at changes in the functions of the endocrine organs is 
practically unknown, so Dial we are unable to present any exjie- 
rimental support. But a few other clinical observations seem to 
point in the same direction. Thus Sjogren emphasizes that most 
of his patients, in accordance wlh what is previously dc.scribcd in 
the literature, suffered from a polyartroilis whicli started or became 
worse m the climacteric. It is moreover striking how manv of our 
patients suffered from endocrine complaints. Thus 2 had mj^edema 
and 4 diabetes, though it cannot be excluded that pancreas for 
xamplcnmyplayapartin the process. The reduced salivmw si" 

rebon diabetes has previoi,.sly bee, described by Fabian (1938). 
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^ M h, condition ot the salivary glands may change during 
lie rnnction of the ovaries is knosvn from variL phlnol™® 

1 inis a syndrom has been described whichmanifestsitselfbyarecurr- 
Jng swelling of the salivary glands in the days before menses, as a 
rule m women with hypoophoria, histologically characterized by 
edema of the glands and with ample secretion, even though some of 
Ihe patients are dry in the mouth during the intervals [Racine 
(1939), Ullmann (1928)]. A few of these patients were cured by 
administration of corpus luteum hormone in the time before menses; 
^\e shall finally mention the sialorrhea which is often observed 
during pregnancy. 

Thus we are unable to say anything definite, but this possibility 
of an etiologic explanation of the idiopathic xerostomia should 
undoubtedly be considered no less important than, for example, 
the ariboflavinosis. 


Consequences of Xerostomia. 

We shall finally mention the mouth symptoms which appear 
in consequence of a reduced salivary secretion. 

As mentioned, a large number of our patients had an atrophy 
of the mucous membrane of the tongue. It might therefore be of in- 
terest to compare these conditions w'th the findings of Sjogren in the 
conjunctival mucous membrane in similar cases. Sjogren’s descrip- 
tion of the histological changes in conjunctiva, with a narrowing 
down of the epithelium and a slightly increased infiltration of 
lymphocytes and plasma cells into tlie connective tissues, comes 
very close to the description which Wallgren (1928) has given of the 
changes in the pernicious anemia glossitis. He finds an almost 
complete lack of secondary papillae, while the papillae of the con- 
nective tissue are but a little smaller than normal and do not extend 
up above the epithelium. The latter is thinner than normal, and 
lacks most of the cornified layer. In the subepithelial connective 
tissue an increased amount of lymphoc 3 Tes is frequently seen. 
There is thus good agreement of the histological changes, which 
confirms the clinical observation that the salivary secretion is reduced 
in nearly all cases where atrophy of the tongue is observed. It is 
particularly in the older persons that the tongue becomes comple- 
tely smooth, which corresponds to the finding of Wallgren that the 
papillae of the connective tissue of the tongue in older normal 
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persons are lower than in younger persons. The question is also 
Lcidated by the above mentioned case of a 13-year old boy wi i 
xerostomia Here the tongue was sometimes completely coated, 
sometimes fiery red and shining, but ^.dth the papillae presenmd - 
somewhat resembling a scarlatina tongue. 7 hat the papillae of 
the connective tissue are preserved, even in case of .the smooth 
tongue in pernicious anemia is also shown nicely in the photographs 
obtained by Henning (1936) according to the princijiles of cornea- 
microscopy. Only in 3 cases the author has seen a smooth tongue 
without reduced salivary secretion, when the secretion Avas mea- 
sured by collection of the saliva. One of these was a case of siderope- 
nic anemia, and another of recurring ulcerous glossitis. The third 
case Avas doubtful — perhaps it was one of Hunter’s glossitis wnth- 
out changes in the peripheral blood, and wntli non-characteristic 
changes in the bone marrow. 

Another symptom which is common in these patients is the glos- 
sodynia. This must undoubtedly be aUribuled to the reduced 
salivary secretion, since several patients, during the collection of 
the saliva where the mouth was very dry, complained of an aggrava- 
tion of the pains, so strong that on one occasion it was necessary to 
interrupt the examination for this reason. 

The third interesting phenomenon in these patients is the frequ- 
ent appearance of bilateral fissures in the corners of the moiilli. It is 
generally stated that patients with this symptom have increased, 
or at any rate normal, salivary secretion. This docs not agree with 
the author’s experience, liOAvever. All our patients with fissures 
in the corners of the mouth have had a reduced salivary secretion, 
and this symptom has also been found in all types of xerostomia, 
both in simple diseases of the salivary glands, and in idiopathic 
xerostomia. It is therefore necessary in all of these cases to con- 
si er the fissures as a simple consequence of tlic reduced salivary 
secretion, although undoubtedly in most cases it requires a poorl'v 
btting, especially too low, protliesis a.s conlrilmling factor. 


® Acta med, scandinau. VoL CXlII 
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Summary. 

On the basis of 49 patients with reduced salivary secretion the 
paper renders an account of the causes of xerostomia; Only in about' 
one-third of the cases it is easy to diagnose the cause of the reduced 
secretion. These cases comprise congenital aplasia of the parotid 
glands, as well as inflammatory conditions of different kinds. X- 
ray treatment is also mentioned as a cause of decreased salivary 
secretion. 

In the other cases it is only possible to determine the cause of 
the xerostomia in one-half of them. It is here a question of per- 
nicious anemia, sideropenic anemia, and ariboflavinosis. In some 
the cause undoubtedly is a chronical inflammation which maintains 
a previously arisen xerostomia. In the rest of the cases no cause can 
be given, but the paper discusses the possibility of a reduction 
dependent on the endocrine organs, especially at the time of the 
climacteric. 

In a rather large number of cases, fissures in the corners of the 
mouth, atrophy of the mucous membrane of the tongue, and pains 
in the tongue are found to be consequences of the reduced salivary 
secretion. 
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Die Behandlung der Raynaudschen Kranklieit mit 
2-BenzyI-4,5-imidazolin (Priscol Ciba).' 

Yon 

TORSTEN LINDQVIST. 

(Bci dcr Rcdakliou am 1. Oklobcr 1912 eingcganilcn). 


Einleitung. 


Die Therapie der Raynaudschen Krankhcil hal langc aiisser- 
ordenllich grosse Sdiwcrigkciien bcrcilel. Die cmpfolilenen Pra- 
parate sind in der Regel warkungslos gewesen. Die SytnpaUieklo- 
mie hat hei einem Tcil dcr Fade cine bcdcnlcndc Lindernng Iirin- 
gen kdnnen, musste aber auf Grund ihres in Icclini.sclicr Beaichung 
schwierigen Charaklers fiir die schwercren Fallc rcser\nerl \vcrden. 
Die Indikationen fiir eine Operation inusstcn ausscrdein wilerJiin 
eingeschrankt iverden, da die Besclnverden oft aucli nnch Iccliniscli 
gegliickten Operationen wieder auflralen. 

Es ist daher interessant zu crfaliren, dass inchrere Unlei'sucher 
uber sehr gute Resuliate bci dcr Behandlung von Raynaudsclier 
Krankheit mil Hilfe cines neuen Mitlels bcrichtcn, weJehes von 
sCibai) unter dem Namcn Priscol in den Handel gcbrachl wird. Die- 
ses Mittel mit der chemischen ZusanimenselzAuig 2-Ben'/yl 4,5- 
Imidazolinhydrochlorid, wurdc von Hartmann und Isler (1) synlhc- 
tisch dargestellt, Bber giinstige klinischc Erfahrungen mil diesem 
Praparat be i dcr Behandlung der Raynaudsclien Krankheit licrich- 


^ praiiminarcr Bericlit Dber diese Unlcrsuchungcn ^Ynr^lc vor dor Vor- 
1942"eSttct. Ncurologcn-Vcroinigun in Stockholm mn 8. Mat 
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ten KoIWmeyer (2), Brack (3), Singer (4), Weitzmann (5), Schnetz 
mu Huch (6) sowic Ekbom und Fogslrand (7). Bei experimentellen 

Kaninchen und Hunden haben Meier und 
MuJIcr (8) cine bedeulendc Erweilerung der Hautgefasse mit bes- 
serer Durcbblulung nach sowobl peroraler Avie auch intravendser 
imd mlramuskularer Verabreicliung von Priscol nacliweisen kon- 
nen, und Sclinelz und Fluch (6) liaben einen gleichartigen Effekt 
bei Krdlen festgcslclt. Zothc (9) hat bei Versuchen am Menschen 
cine Erlidhung dcr Strdnuingsgcsclnvindigkeit des Elutes in den 
untcrcn Exlrcniilalen nacli Zufulirung von Priscol registrieren kdn- 


nen, woraus erauf cine verhesserle periphere Durchblutung schliessl. 
Diese experimentellen Untersuchungen geben also eine gute Erkla- 
rung fiir die gunstigen Resultate, die die klinische Priifung des 


Pniparales annehmen lassl. 

Man hat cs jedoch oft J)ci klinischen Untersuchungen erleben 
rniissen, dass Praparatc, die fur die ersten Untersucher gute Resul- 
late ergaben, sich bei dcr Nachpriifung als von zweifelhaftem Wert 
darslelltcn odcr als wertlos enviesen und bald in Vergessenheit 
gerieten. Auch bei einem kritischen Sludium der hier genannten 
Vcroffentlichungen fiber die klinische Priifung von Priscol kann 
man sich gewisser Zweifel fiber den Wert des Praparates nicht 
erwehren. Die Zahl dcr vorgelegten Falle ist in der Regel zu klein, 
urn cin Urleil zu gestation. So hat Kohlmeyer (2) 2 Falle behan- 
delt, bei dem Material von Brack (3) dfirften 2 Falle als Raynaudsche 
Krankheit bezeichnet werden konnen, und Singer (4) berichtet fiber 
2 Falle, von denen nur der cine cin Fall von Raynaud zu sein scheint, 
der anderc eine einfachc Akrozyanose. Bei den grosseren Patien- 
ten-Serien, fiber die Weitzmann (5) sowie Schnetz und Fluch (6) 
berichten, ist es ganz unklar, ob Falle mit der Avirklichen Raynaud- 
schen Krankheit dabci Avaren. Die Falle, AA'elche ausfuhrlicher unter 
diesem Namen beschrieben AA'crden, sind offenbar entAveder vaso- 


motorische Storungen andcrer Art oder auch obturierende Gefass- 
krankheiten, Nur Ekbom und Fogstrand (7) haben ein grosseres 
einbcitlicbes Material von 16 Fallen, alle mit intermittierenden 
arteriellcn Spasmen, so dass ihren Ergebnissen bezuglich Besserung 
auf Grund von Priscolbehandlung bei alien Fallen grdsserer Wert 


zuerkannt Averden muss, 

Bei klinischen Beobachturgen fiber den Effekt einer Therapie 
muss man ja unbedingt ein grosses Material haben, moglichst von 
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verschiedenen Untersuclicrn, wonn man sicli cin ricliUgcs Bild von 
dor Wirkmig dcr Belmndlung machen mil. Es crscl.cml nnr dalicr 
angelacM ancli iibcr meinc Bcobachtungcn au boricMcn, zuma 
dfeUntcrsucliungen ausgctulirt warden, chc Ekhom und Fogslran 
ihre Resultate dargelegt haben. 

Wenn as sich darum handcit. den Erfolg eincrBcliandjung nur 
auf Grund dcr Angaben dcr Paticnlcn uber einc cvcnluelle Bcssc- 
rung zu beurteilen, bat man immer das Gefiilil, dass die Suggestion 
bei den Patienten odcr dem Unlcrsuclier cine Rollc spiclcn und 
das Bild iruben kann. Das SiclierJicilsgofulil wacbst nn glcicbcn 
Masse, in dem man in dcr Lagc is(, den Effckt objekliv zu nic.sscn. 
Bei den von mir bchandcltcn Fallen babe ich dabev soweil irgend 
moglicli versucht, cine Registrierung dcs Priscolcffcklcs an den 
Fingern der Patienten zu crbalten, und zwar durcb Mossung dcr bei 
Verabreiebung von Priscol auftretenden Hauttemperatur-Ver- 
anderiingen an den Fingcrspilzen. 

Es zeigte sicb bei dicsen Untersuebungen, dass die Fnige dcr 
geeignetsten Versuebsbedingungen von grosstem Intcrcssc war, 
Eine ganz grosse Anzabl Arbeilcn der lelzlcn Jabre bat sicb mil der 
Frage des vasodilaticrenden Effekts vcrscliicdcncr Mitlcl besebaf- 
tigt, abet in keincr dicser Arbeilcn findet man Niibcrcs liber die 
Frage der geeignetsten Untersucbungsbcdingimgcm Es zcigle 
sicb bald bei meinen Untersuebungen, dass cs zur Vcrmcidung 
fehlerliafter Ergebnisse von grdsstcr Wicbligkcil war, unter he- 
stimmten Bedingungen zu arbeilcn. Ein grosser Tcil meincr Arlicil 
vnirde daher der Frage der geeignetsten Mclbodik bei dcr Untcr- 
suebung dcs Effektes vasodilatierendcr Mitlcl gewidmet. 

Die Versuchsanordnung bei den Hauttemperaturmessungen. 

PurdioMessungen der Ilaullempcralurnurdeoin Pykos nDermathcnm* 
G(upfer-KonstanlaneIejnenl) veiwandt, da.s die .Ablosnng der HuuKem. 
peraturinilciner Genauigkeit von 0.i°gcslaUcl (alio Temperatnrangaben 
m Celsjusgraden). Die Zimmertcinperatnr wnrde an einem scbnclirlnrie- 
ren en { {onlrollierten) Quecksilberdiermoincler abgcjc<;pn 

nnS™ "andn --I, w„r,a 

BeiteSn S'" Wbc, K lein Sdiomn; 

veinrachi.. Die Ivleidnng war diosolbo, die dor 
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PaUenl gewohnJich im IJavse trug. Die Hande warden 10 Minnten lang in 
O I\arnies \\asser gehallcn, dann herausgenommen und vom Unter- 
. uc )er abgetrocknel, ohne daboi gerieben zu werden. Dann wurden die 
ompmturen der Volarseitc der Endphalanx gemessen, im ailgemeinen an 
alien Fingern, in einigen Unlersucliungsreihen nur an den Daumen und 
kleincn Fmgern. Bei dieser Melliode hielt sich die Hauttemperatur der 
Finger in der Regel so gut wie konslant wahrend der Zeit, die die Messun- 
gen in Ansprucli nahmen, oft eine Stnnde oder mehr. In einigen Fallen 
kam es jedocli vor, dass die Fingertemperahir einige Zeit nacb Heraus- 
naliine der Finger aus dem Wasscr zu steigen begann; mancbmal ziemlich 
rascli. Bei diesen Fallen wurde der Versucli ein bis zwei Tage spater 
wiedcrliolt, wobei der Patient jedocli leichter gekleidet war. Teilweise ge- 
niigle es sclion, dass der Patient Kleid bezw. Anzug auszog, bei manchen 
Fallen inusste der Untersuclite aucli Scliube oder Strumpfe ausziehen, um 
zu erreiclien, dass die Finger temporal ur sich wahrend der genannten Ver- 
suchshedingungen konstanl hielt. 

Bei den nachfolgcnden Untersucliungen war jeder Patient genau soge- 
kleidct wie hoi der Unlcrsuclmng, bei welcher es gegliickt war, eine kon- 
stant niedrige Fingerleniperalur zii erhalten Kontrollversuch). Die 
Ziinmerteniperalur wurde auf gleichcm Niveau gehalten wie beim Kon- 
trollvcrsuch. Das Eintauclion der Ilande in 15° warmes Wasser, das Ab- 
Irockcn und die Messung der Hauttemperatur an den Fingerspitzen rnirde 
auf glciche Weise vorgenommen. Vor oder wahrend den Messungen erhiell 
der Patient Priscol peroral oder intramuskular in Quantitaten, die bei 
jedem Fall hesondors angegoben werden. Ein und derselbe Patient mirde 
slots zu otwa derseiben Tageszeil gemessen und zwischen den verschiede- 
nen Untersucliungen lagen immer wenigstens 24 Slunden. 

Eine iilolivierung fiir die angewandie Melhodik wird spater in der Dis- 
kussion gegeben. 


Kasuistik. 

Da die Messungslabcllen der Fingerhauttemperaturen ziemlich 

viel Platz in Ansprucli nelimen, werden die Resultate der Messun- 
gen nur in kurzen Zusammenfassungen fur die verschiedenen 
Untersucliungen angegeben. 


Fall i) $. E. J., SJjahrige Frau. 

Hal stets Bescliwerden wegen kalter Hande und Fusse gebabt. m 
November 1941 begann sie daruber zu klagen, dass 
den aucb bei Zimmertemperatur. Wenn die Finger weiss uuirden, bekam 
st Sci.mer de^elben. Sie ,vacMe oil nachts ivegen dee 

Sebmerzen in den Fingern Mf. batten die Hande normales Aus- 

Bei der Untersuebung am 16. 12. 1941 batten aie na 
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^•11 Wnjrprn 'Ms sie in dieso Temporainr 

und sie klagte liber " Fingcrtemperatnr von ca. 25° gclmbt. 

verbracht worden war, ha te sie i ^ 

Mt irm"Sro 2 VwsXnt™m ScIWb nacl. 3 Mim,lon bcgana 

SfSLperat..r a,, stoigen, und .0 Miuutan nach dor lajoW.on avar 

cira iP nach Finger — auf 30— 33° gesliegen. 

JsCde ihr nun Prised, 3 mal laglich 1 Tabletto zu 0 025 g vorordnel 
Alle ihre Beschwerden vcrschwandcn uniniUdbar naebdem sic dicsc 

BeLnd]ungbegonnenhatle,siehaUerolewarmo Handcund kemoS^^^^ 

zen so dass sie nachts gut schlief. Einc Woche nach Beginn der Bdiand- 
lung trat jedoch eine ausgesprochene nrticariellc Dermatitis an boiden 
rnldm und Unterarmen auf, so d<ass die Bchandlung abgcbrochon werden 
mussle. Da sie nun ilirc Tablollcn nicbl mchr cinnaliin. licgann sic wiedcr 
Kaltebesclnverden in den Fiissen zu bekommen, alicr in geringcrem I'm- 
fang aJs frulier. Wahrend dcs g^anzen langcn ungowobnlidi kallon Winters 
1942 hatte sie dagegen keinerici Beschwerden an den Hiindcn, und dies isi 
immer noch der Fall, im Juli 1942. 


Fall 2) $. E. R., lUjahrigc Kontoristin. 

War stets elwas verfroren gowesen. Die Finger warden in der Kiilte 
leicht weiss, und wenn sie wiedcrins Warmekain,dauerlc os schr Inngo, bi.s 
die Finger warm wirdcn. Im November 1941 bognnn sie Schwicrigkoiten 
bei der Arbeit zu bekommen. Sie mussle sick in cincm Zimmer mil einer 
Temperatur von elwa 14° aufhallen, wobci die lliindo weiss und .stelf 
wwden. 

Wenn man bei der Untorsuchung ihre llivndc in 1 5° warmem Wasser ab- 
kuhlle, wurden die Finger weiss. Bei langsamcr Erwiirniung mirden sie orsl 
ausgesprochen zj'anolisch, dann blau mil rolen FIceken und schtie.'^slich 
rot. Wenn sie nach Abkiihlung der Hiinde die Fiisse in 44° warmc.s,Wassor 
stellte, dauerte es fast eine Jialbc Slundc, bis die Temperatur der Finger- 
spitzen zu sleigen begann, aber alsdann erfojgte eine schr rasrlie Sleige- 
rung. 


Die experimcnlellen Unlcrsuchungen ergaben folgcmie.s Result at. Beim 
Kontrollversuch war die Fingerspilzentemperalur unmiffolbar nach ller- 
ausnahme der HandeausdemWasscrca. 1G°, sank dann langsain auf ea. 15° 
und stieg dann, 45 Minulcn nach Hcrausnahine aus dem ^^^•^sser, winder 
langsam auf 16—16.5°. Beim nachsten Versuch bekam sie 0.02 g Pri.sooi 
mtramuskular, 6 Minulcn nachdomsic die Iliinde aus dem Wnssor genom- 
men halte. 4 Minulen nach dor Injeklion hegannen die vorher fund 
wahrend des ganzen Kon troll versuclies) hlauHcliweisscn Finger und IHimie 

rin t P'"e''’’«P»l5centempcratur begann zu sleigen 

jedoch in veischiedenem Tempo an den verschiedenen Fingcrn. So war If! 
1 ,n„le„ nucl. dor InjoMion die Tomporalur dor uioioio., K ™ „ o Hi , 
21 . aber der red, to Daun,cn hatte ,8" „u,l dor liuke Da,„u™ 7 n , 
Rn^rlemperatur hiolt aid, dann wiihroud aaaabornd eirsu,, do ta- 

gao praklisch ge.sehen genau dasselbc Ro.sultat. Bei 
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pinem anderen Verswcli bokam sie zwei Tabletlen Priscol zu je 0 025 s 

SMiml L*! ^Sgradige Wassergetaacht^Ja,rdenund 

LoZr T begannen. Ah die Hande aus dem Wasser 

S Z V als beim Kontroilversuch 

md den anderen Versuclien, wabrend derer sie nicht unter Priscoleinwir- 
kung geslanden baUe, aber sie waren bleich mit zyanotischem Einschlag 
/_ iMmulen nach, Herausnahme der Finger aus dem Wasser begannen sie 
ome Avarmo bellrole Farbe anzunehmen, und die Fingerspitzentemperatur 
ring langsam zu sleigen an, so dass sie 50 Minnlen nach Beginn der Messun- 
gen im Durchschnill 20° betrug. also 3.5—4° mehr als beim Kontrollver- 
such. 


jMilto Dozember 1941 begann die Pxiscolbehandlung mit 3 maltaglich 
ciner Tablette zu 0.025 g. Alle Besclnverden versclnvanden. Die Finger 
blicben rot und warm in der glcichcn Zimmerlemperatnr, bei der sie triiher 
wegen ilirer Besclnverden in den Handen nur mit grosster Schwierigkeit 
liatle arbeiten konnen, Bei dicsem Fall ivar es besonders interessant, die 
Veriindernng des Gesamlausseliens der Palientin zu beobachten, die 
wabrend der Priscolbehandlung einlrat. Sie liatte friiher verfroren aus- 
gcsehon und liatlc eine blaulich bJasse und kalte Gesichtsfarbe. Infolge der 
Bebandlung bokam sie cine warme Gesichtsfarbe, mehr Glanz in den Augen 
und das Gesicbt wirklc etwas voller, was alles ausserordenllich vorleilhaft 
fur ihr Ausschen wirkte. Audi ihr Brautigam spiach seine grosse Zufrieden- 
lieit mil dem Resultat aus. Sic nahm die Tabktten in gleicher Dosis 
wabrend des ganzon Winters 1941/42 und war besclnverdefTei,sol3ngesie 
die Tabletlen nahm. Wiederbolle Male wurdc der Versuch gemacht mil 
den Tablclten aufzuhoren, aber da traten die Besclnverden wieder auf, 
moist schon inncrlialb von 24Slundcn. So allmahlich konnle sie die Dosis 
jedocb etwas vermindern. 


Fait 3)' ^ . E. N. SOjahrige Schulkiichcnlehrcrin. 

Soil ibror Kindlieil nairdesieleicbl kali an Handen und Fiissen. In der 
Kiille uairden die Finger weiss, namentlich wenn sie die Hande in kaltem 
Wasser gebabt batlc, was bei ihrem Beruf slorend ist. Wenn sie aus der 
Kalte in die Warme kommt, werden die Hande blau, und es kann bis zu 
finer Slunde dauern, elie ihfe Hande wieder warm werden. 

Wenn man ihre Hande in 15° warmem Wasser abkiihlte, nmrden die 
Finger Aveiss und beim Wiedererwarmen Avurden sie zyanolisch, ebe sie eine 
Avarmcre Farbe annalimen. Die Fingerspitzentemperatur betrug beim 
Kontrollversucb 16—16,5°. Nach inlramuskularer Injektion von 0.02 g 
Priscol begannen die Finger nach G Minuten heller zu Averden, und gleich- 
zeitig begann die Hauttemperalur der Fingerspitzen rasch anzusteigen so 
dass die Tehiperatur an den Fingerspitzen 12 Minuten nach der Injektion 
sich zAvischen 29.3° und 31.6° beAvegle, also eine Steigerung von im DurcJi- 
sclinitt ungefahr 2° Minute aufAvies. Am linken Ideinen Finger stieg le 
Temperalur ineiner Minute mil 5.5°. 28 Minuten nach der Injektion Aviir- 
den die Finger wieder fiir, 10 Minuten in 15° Avarmes Wasser getaucht. Die 
Fingerspitzentemperatur sank da auf elAva 17°. begann dann aber wieder 
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anzusteigen, so dass sic 20 Miniiteh nach dicser zwciten Abkuhlung sicli 
■ awischen 22 und 25° bewogte. 

- Ab Anfang Januar 1942 bekam sic 3 mal Uiglicb einc Tablctte Priscol 
zu 0.025 g und wurde vollkommen beschwerdcfrci. Sie konntc olmo Unaii- 
nehmlicbkeit mit den Handen in kallein Wassor sein. Nacbdcin sie 120 
..Tabletten genommon liatlc, boric sie auf dainil, obne dass die Besclnverdcn 
wiedeikamen, und trotz des iingewolinlicii slrengen Winters war sie auch 
weiterhin bescbwerdofrei. Endc Juni 1942sind die Besclnverdcn noch nicbl 
wie'der aufgefrclen. 

Falt4) (J. K.O.B. 2Sjahrigcr Strasscnbabuarbcitcr. 

Hal stets kalle Hiinde geliabl. In den Jclzlen Jabren Ivurden die Finger 
in der Kiille weiss, und wcnn er wicder ins Warine kain, da\ierle es langc, 
bis die Hande warm wurden. In der lelzlen Zell bekam er aueb Schmer- 
zen in den Fingorn, Avenn sie weiss wurden. Gcgen Ende 1 94 1 wurden die.se 
Besclnverdcn so ausgesprochen, dasser seiner Arbeit nicbl inebr narb- 
kommen konnte, daeriin Freien bei starker Kalle zn arbcilen lialte. 
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wcisTulid die 

Fincer und Bei langsamer Envamung vverden 

gei und Hande ei-st zyanotisch, dann blau mil roten Flecken schliess 
hch rot. Messungcn der. Haultempemtur an den Fingerspitzen bei Erwar- 
g es Korpers durcli Eintauchen der Fiiese in 44° wavmes Wasser zei 

gen, dass nach einerlangen LatenzzeiteineschnelleErweiterungderFinger- 
geffisse einiritl, vielleiclil mil Ausnalime des recbten Daumens, bei dem die 
Erweiterung etwas langsamer vor sicb geht. 

Die Resullale der expcrimenlellen Unlersucbungen bei diesem Fall 
gelien avs don Ivnrven der Abb. l liervor, die sicb auf den rechten kieinen 
Finger beziclien. Die anderen Finger wicsen im Prinzip die gleicben Ver- 
baltnisse aiif, dock warcn die Temperalurveranderungen unlerPriscolein- 
wirkung am reciiten Daumen veniger ausgesprocben. 

Er bckam ab Mille Januar 1942 3ma] laglicb 1 PriscoJtablette zu 0.025. 
Abgesehen von eincm Iciclilcn Frostgefubl kurz nacb Einnabme derTaWetle 
halle cr koine Unannciimlichkeilcn durch die Medikation. DieBeschwer- 
den Iidrtcn fast iinniittelbar auf, und nach einer Wocbe nalvm er seine 
Arbeit wiedcr auf. Naclidem er eine Verpackung mil 40 TaWetten genom- 
men halte, hdrle cr mil der Medikalion auf, obne dass die Bescbwerden 
wicder aitflralen, und er konnte seine Arbeil im Freien wabvend desstven- 
gen Winters 1942 ausfuhren obne Besclnverden zii baben. Nocb Ende Juli 
1942 war er ganz bescbwerdeJrei. 


Falls} $, A. H., 35jdhrige Kassiercrin. 

AJs Kind soli sic sicb die Hande erfroren baben und sie hatte mehrere 
.Tahrelang Froslwunden an den Fingern. Seitdeinbatsieimmerleichtkalle 
Hiinde bekommcn. Im lolzlen Jabre bekam sie -sveisse Finger in der Kalte 
und die Hiinde wairden sleif bei Abkiibhirg. Gegen Ende 1941 mussle sie 
in einem ziemlicb kollen Zimmer arbcilen und konnte da nur mil Scluvierig- 
keit iiirer Arbeit nacbkommen, 

Nacb Eintauchen der Hande in 15° warmes Wasser werden die Finger 
ganz weiss, bei langsamer Erwarmung erst zyanotisch, dann blau mil roten 
Flecken. Messung der FingerbauUemperatur bei Erhohung der Korper- 
temperatur zeigl das Vorkommen einer rein spastischen Gefassaffektit n 
obne Zeichen von Gefassverscbluss. — B. M. B. + 27 %. 

AIs man sie in ihrer gewohnliclien Kleidung in ein 17° warmes Zimmer 
sctzte, bekam sie bald blaue und kalte Finger und die Temperatur der Fin- 
gerspitzen sank innorbalb 10 Minuten im Durcbschnitt 3°. Dann erbalt 
sie 0.02 g Priscol intramuskular. Wabrend der folgenden 6 Minuten sinkl 
die Fingertemperatur rveiter, aber dann beginnt ein langsamer Anstieg 
von 2—2.5° im Verlauf von 10 Minuten, woraufbm die Temperatur sich 
weitere 10 Minuten konslant halt. — Nach intramuskularer Injektion von 
0 015 g Priscol unter den ublicben Versuchsbedingungen begmnt die 
Temperatur etwa 5 Minuten nacb der Injektion langsam zu steigen, so dass 
sie 25 Minuten nach der Injektion 3-3.5° gesteigen ist und sich auf dieser 
Hbhe etwa weitere 20 Minuten konstant bait. 
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Al, Antanir Dezember 1941 erhielt sic 3 mal tlielid' > TaWctlo Priscol 
n 925 f cS^en iliro Bosclnvcrdcn divas auriick, aber sic n-ar mcM 
1 .Sab? Die Dosis ivurdc dann aut 2 mal 3 TablcUen erbobl, wor- 
o^niiTi die Besclnverden weilerliin zuriickgingen, ohnc abcv ganz zu vcr- 
schwinden Als sie dann ausserdcm nocli die Hiinde mil Priscolsalbe em- 
mierte ■^^mrde ihr Zustand sehr ertraglich. abor ancii 6ann .var sie incbl 
frei von Beschwerden. Irgendwelchc Nebcnwirkungcn mfolge dcr grosson 
Dosis Priscol Iraten nie boi ibr auf. Wicdcrlioll machiesic don ^ ersucb, (he 
Behandlung abzuschliessen odor die Dosis z« verringcrn, abor da Iralcn die 
Besclnverden slots wiedcr innerbalb von 24 Sianden auf. 


Fall6) ?. E. M., 2Jljahnge AngcstcUlc in cinern Milchladcn. 

Leidel seit Jahren nnler kallen Hiinden. Die Finger wordon weiss and 
steif in dor Kalte, ivas sic boi dor Arbeit sldrt, d^a sie als Angeslelllc in 
einem Milcliladen sich haufig in kallem Lokal aufballon nni.^s. Aussordein 
rverden die Hande oft stark zyanotiscli. 

Bei Abkiihlung in 15° warmcm Wasscr werden die Finger rveks nnd bci 
langsamer Erwarmung erst zyanotiscli nnd dann rotflcckig. Eino Injekiioii 
von 0.02 g Priscol intramiiskiilur nacb dor iiblicbon vorbergogangenen 
Abkiihlung erzeugt oinen Anstieg d(;r Fingorspitzen-llaulloinporatur, 
die sebon 2 — 3 Minulcn nacb der Injeklion oinsetzl. 5 Minuten nacli dcr 
Injektion sind Hiindeund Firgorbellrol. lO^linnlen nacb tier Injoktion'i.sl 
die Temperatur 4 — 8.5° gestiegen — rcclit versobieden an den vor.scliiodc- 
nen Fingern — und liiill sicli alsdann im grosson nnd ganzen konst ant 
Avabrend der folgonden 10 Minntcn. Nacbdcm die Hiindc 20 Mimiton nacb 
der Injektion aufs neue in 15° ivarmes Wasscr verhrachi worden und 10 
Minuten darin verblieben rvaren, sind die Fingerspitzen Aviedor auf die Tcni- 
peratur A'on vor der Injeklion benintorgegangen, nnd die Temperatur stcigt 
dann nur langsam Aviedor an; elAva 2° in 20 Mfnulen. — Bci oinor nnderen 
Untersucliung bekamsie20 Bimiten vor Bcginn der Abkliblung 2 Tablet t(n 
Priscol zu 0.025 g, abor da Irat koine Sleigeiung tier 7'oniperatur dcr Fiia- 
gerspitzen Avabrond 90 Minuten nacb Bcginn der Mossungon oin, 

Ab Mitte Januar 1941 erbielt sie 3 mal liiglicli 1 Tablet to Priscol zu 
0.025 g und batte daraufliin bedoulend Avenigor Be.scbwerdon an ihren 
Handen, obne doeb. frei von Besclnverden zu .scin. Da sio bei ibrqr Arbeit 
die Hande abkliblen mussle, Avurdoibrempfoblcn, sicb eiue anderc Tiitig- 
keit zu besorgen und sie bekam dann bald Anslellung in einem Biickcrladcn 
Avo sie in dem Avarmen Arbeitslokal keinc BosobAverden mobr hat I o 


Fail?) $. G. B., Zijahrigc Vcrkdiijcrin. 

Hiinden geliffen. Wenn sic kail 

Fingt wolf "e- f 'li'' 

der Palientiii zeirlo ^ 1” pne»riiiiullcmpDrali,r lici EnviimnmK 
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■V ^®^P®^^^^^^®i'Fjngerspitzeii zu erzieJen Wennsipi- 

Weise abgekuhit wurde, wnr: 

Finger me bei den anderen Patienten, nach dem Wasserbade kalt 
aber schon nach 10-^20 Minuten emeiterten sick die Fingerarterien, aUer- 
dings in seiir versdiiedenem Ausmasse und mit verschiedener Gescbwindis- 
keit bei den verscbiedenen Pingern. Bei einer Gelegenheit wurde z. B. eine 
Iangere\^ edeein Temperaturunterschied von 12°zwischenrechteni Baumeii 
und klemem Finger lestgestellt Erst a]s sie ohne Kleid, Btriimpfe nnd 
Schuhe in dem kaiten Zimmer sass, hielt sich die Fingerspitzentemperatur 
bei der ubiichen Abkuhlung konstant niedrig. — Nacbdem sie unter diesen 
Versuchsbedingungen 23 Minuten vor Beginn der Messungen 2 Tabietten 
Priscol zu 0.025 g erhalten hatte, war sie unmittelbar nacb Herausnabme 
der Hande aus dem 15® warmen Wasser fast genau so kalt wie beim Kon- 
irollveisuch. Etwa 15 Minuten danach begann ein langsamer Anstieg der 
Fingerspitzentemperatur, so dass sie nacli 40 Minuten im Burcbscbnitt 3° 
warmere FingerSpitzen hatte aJs beim Kontrollversucb, bei dem sich die 
Temperalur praktiscb genommen walirend der ganzen Zeit unveranderl 
gelialton hatte. Bine Stunde nach Beginn der Messungen im Priscolver- 
sucb begannen die Fingevspitzen wieder kalter zu werden, und die Finger, 
die vorher eine warme rote Farbe angenommen batten, ivurden wieder blau- 
licbblass. 

Ab Ende Januar 1042 crhielt sie 3 mal taglicb 1 Tablette Priscol zu 
0.025 g. D5 sie nach cinigen Wochen noch keine nennenswerte Besserung 
verspiirte, wurde die Dosis auf 3 mal taglicb 2 Tabietten etbokt. Sie hatte 
daraufhin nicht raelir ganz so kalte Hande, aber im librigen waren die 
Besclnverden unverandert. Sie hatte kein Unbebagen auf Grand dei* Be- 
handlung, ausser dass sie ibr Gesiclit unangenebm warm empJand und dass 
Brennen in der Augenbindeliaut auftrat. Als sie dann peben den 2 Tablet- 
ten Priscol per os aucli noch die Hande mit Priscolsalbe einschmierte, ging 
es ihr ganz annehmbar, aber sie war nicht frei von Beschwerden. 


Fall 8) $. G. J., 21jahrige Kassiererin. 

Hat seit ilirer Kindheit sehr unter kaiten Handen und Fussen zu leiden 
gehabt. In den letzten Jabren wurden die Finger ip t^er Kalte weiss und 
steif, und bei anschliessender Eiwarmung wurden dip stark blau. Im 
Zusammenbang mit den Menses pflegte sie einen jppjtenden Ausschlag an 
den Fingern zu bekommen, manchmal mit kleinerop U|zerationen. Auch 
die ubrigen Besclnverden waren starker wabrend der Menses, die stets nur 
in geringem Ausmass aufgetreten waren und nur einen haiben Tag daumn. 

Bei Abkuhlung in 15® wmrmem Wasser warden die Finger weiss. Bei 
darauf folgender Envarraung werden sie zyanotisch mit roten FJecken. — 


Perniones typiscben Aussehens. 

Nach Iniektion von 0.02 g Priscol intramuskular unter den ubhchen 
^'■ersucbsbedingungen begannen die Finger schon 4 Minuten "ach der In- 

ektion eine warme rote Farbe anzunehmen. Gleichzeitig begann die Fmg 

;pitzentemperalur zu steigen. 13 Minuten nacb der Injektion varuerte s 
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It n« 44 cvifin(rpr Ws 23 4° 301 linlccn Mittelfingei gcgcn 
Is 5 ’“"beTwle dcr.I-illion. Glcicl./.ciUe war die Basis das linked 
Miflell inner ' Tver dcr Injektion ein Grad warmer als die Sp.lr.e Bewesen 
war s' killer als die Spite. Die Fingerspilscnlemperalnr li.o I s.cl. a s- 
danti walirend weilcrerSO Minuten im grossen und ganzen konslant, w.ih 
rend slsis des linked MiUeltingers allmaldicl. die g e.ol.o Tempera inr 
annahmwiedieSpHze. Die Handewirden dann fiir lOMimUcn m l a ^^ar- 
mes Wasser verbracht. Beim Herausncluncn luatten sjc von Anfang.an 
eine wame role Farbe, obne zyanotischen EmHcblag, waren aber doc > 
genau so kalt wie beim Wasserbad vor dcr Injcklion. Die Temiicralur 
hieltsicb dann ungefahr 20 Minuten lang konstanl.uoraunnn ein langsamer 
Anstieg begann, so dass nach Aveiteren 10 Mimilen cine Sleigoning von 2 

staltgefunden batle. ' ‘ . > % , i -i 

Bei einem andoren Veuucb erbiellsic 20 Minuten vor Boginn der Abkuli- 
lung 2 Tabletten Priscol zu 0.025 g. Bci Herausnalmic dcr lUindo aiis deni 
Wasser waren sie rolblau und nur \yenig wiimicr als beim Kontrollversucli. 
Nach 8 Minuten begann ein langsamer Anstieg der Fingerspilzcnlernpera- 
turund nach 20 Minuten waren die Finger ganz bell geworden. 30 Miniilen 
nach Plerausnahmc aus dem Wasser war die Tcmperalnr nngefalir 2,5° 
gestiegen — im grossen und ganzen glcicb an alien Firgem — und hiclt sicli 
dann wahrend weitcrer 30 Minuten konslant . 

jtb 23. I. 1942 crliiclt sic 3 inal tiiglich 1 Tabiolle Priscol zu 0.025 g, 
ftihllc jcdoch nur eine unbedoutende Bcsscning davon. Als sic dagegen 
morgens 2 Tabletten und mittags und abends jc 1 Tablcllc einnabm, Imlle 
sie nur unbedoutende Bcscbwcrdcn an den Hiinden, klaglo jcdoch ilbcr 
Brennen in den Augenbindehiiuten. Bei der niiclistcn Menstruation waren 
die Fingeraussclilage bcdculcnd weniger liervort retend als fiiibor, und es 
traten keine Ulzerationen rarf. Da sio jcdoch nichl olino Bcsclnverdcn war. 
und daihre Bcschwcrdcn cinen dcuflichen Zu.snn'n enhang mit don Mcn.^'cs 
hatten, die sehr sparlich waren, wurde eine Follikniinbeliandlung cinge- 
leiiet, wobei sie 3 niaJ wochcntlich cine Jnjeklion von 10,000 I. E. (Ovex 
Leo) erhielt. Wahrend dicser Beliandlung wnrde .sie prakli.'ch genoniinen 
frei von Beschwerden, und die Menses warden rcicliJiclier. 

Fall S) $. V. P., 33jahrigc Frau. 

Seit 5—6 Jahren leidet sio darunler, dass die Finger in dor ICiille weir.s 
jerden, was inimer ausgesprochenor mirdc, und sie hat oft gleiclizciUtr 
Schmerzen m den Pingern. Wonn sie aus dcr Kiilto wiedcr ins Zimmer 
tommt, dauert es fast eine Stunde. bis die Hiinde wiedcr warm werdeu 

l'™ "■’i"''™ >'"‘1 Imim .sir mchl 
"'™“ "'•■'“cr goliallon b.ntle, wiiroii dip Fincpr 

ZlrmlS™pZ!' 

Injeklionhe]]zuwerden'clGirh 7 f.-i- d Mmuten nach dor 

znnerden,gie,chzcit,gwrrrderhrubo]undschwind!ig,.so,kus 
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sie sich einige Minuten hinlegen musste. Die Fingerspitzentemperatur stiea 
jnnorhaJb 4 Minuten 2.5—5°, verschieden bei verscliiedenen Pingern und 
liielt sich dann 30 Minuten lang konstant. 

Als sie 3 mal tagiich 1 Tablette Frisco] zu 0.025 g einnabm, war sie voll- 
kommen frei von Beschwerden. Sie bekam eher etwas zu warme Hande, 
hatte aber im iibrigen keinerlei Unbehagen. Nachdem sie 40 Tabletten 
genommen hatte, horte sie auf, woraufhin wieder Beschwerden an den 
Fingern in der Kalte auftraten, aber in viel geringerem Ausmass als bevor 
sie die Tabletten genommen hatte, und Ende Juli 1942 sind die fruheren 
Beschwerden noch nicht wieder aufgetreten. 

Fall 10) $ . B. J., ISjahrige Bauerntockter. 

Seit einigen Jahren werden die Finger bei Abkiihlung weissundkaltund 
sclimerzen oft gleichzeitig. 

Bei Abkvihlung in 15° warmem Wasser werden die Finger weiss; bei 
langsamer Erwarmung zyanotisch mit roten Flecken. 

Bei einer Unlersuchung bekam sie 2 Tabletten Frisco] zu 0.025 g. 15 
Minuten spater warden die Hande in 15° warmes Wasser getaucht, urn 10 
Minuten darin zu verbleiben. Als die Hande aus dem Wasser genommen 
wurdcn, waren sie hellrot und 2—2.5° warmer als beim Kontrollversuch. 
Nach einer leicliten und kurzzeitigen Senkung der Fingerspitzentemperatur, 
begann eine langsam einsetzende Erwarmung, so dass sie nach 30 Minuten 
cine Temperatur von 20—25® an den Fingerspitzen hatte, also recht ver- 
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schieden an den verschiedenen Fingern. Danacli Irat cine geringerc Tein- 
peratursenkung ein. Die Temperaturverhaltnisse am linken kloinen Finger 
werden durcli Abb. 2 veranschaulichl. Bei dioseni Fall erfoigte die Tcm- 
peratursteigerung an den Fingerbasen — gemessen an den beiden Mitlcl- 
fingern — vor der ah den Fingerspilzen, wabrend die llandflaclion wahrend 
der ganzen Zeit etwas warmer waren ais die Finger. 

AIs sie 3 mal taglich 1 Tablette Priscol zu 0.025 g cinnabm, fiiliUe sie 
sich bedeutend warmer an den Fingern iind war im gro.ssen und ganzen 
frei von Beschwerden. 

. 7. M., SSjdhrigc KranhcnhaxisangcsicUlc. 

Seitvielen Jahren hatsiedaruntergelillcn.daes die Fingerknllnndwci.ss 
werden, manchmal ohne bckannlen ausseren Gnind, manchinal bei Kiille, 
GJeiciizeitigbekommtsie Schmeizen in den Fingern. Wenn sic ihre Iliinde 
der Kalte aiisselzl, schwellon sie an; oft Jiochgradig. In dericizien Zeit 
haben sick die Beschwerden vergrosserl, da sic eine Bescli/iflignng be- 
kommen hat, bei der die Iliinde vici in kallem Wasser sind. Sic mnsslc dcs- 
halb lu-ankgeschrieben werden. 

Wenn sie auf die iibliclie Weise die Iliinde in 15“ warwos Wnsi^er hiill, 
^ye^den die Finger weiss. Wenn man die Iliinde ]nng,sam erwiirmi, wiirden 
sie zyanotiscli. Allmiihlicli (rilt eine bedeulonde Weiclitcilschwcilung dor 
Finger auf, und ungcfiilir -15 iilinnlen naclidem sie die Iliinde au.s dem 
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Sei ZZT, ''t'’ Wcinvollen 

as 6ej fortgesetzter Erwarmung allmahlich etwas zuriickgeht. 

- Bei einer Untersuchung bekam sie 2 Tabletten Priscol zu 0.025 g per 
os und tauchte iJire Hande 16 Minuten spater in 15° wames Wasser Z 
r Minuten wieder herausnahm, batten sie eine bellrote 

Farbe und die Fmgerspitzen batten eine Temperatur, die 1.5-2° iiberder 
des Kontroilversuchs lag. Wabrend des weiteren Aufentbaltes in dem 
14—15° warmen, Zimmer stieg die Temperatur an den Fingerspitzen aJJ- 

mahlicb an, so dass nach 30 Minuten eine Temperatursteigerung von 3 4 ° 

stattgefunden batte. An einzelnen Fingern trat eine ieichte Sclny.ellung 

auf. Ungefiihr 45 Minuten nacb Herausnabme der Finger aus dem Wasser 
e-'folgte eine ziemlicb rascbe Temperatursteigerung mit weiteren 5—6° 
an samtlicbon Eingern (Sielie Abb. 3 . 


Als sie eine intramuskulare Injektion mit 0.02 g Priscol, unmittelbar 
nacbdem die Hande auf die ubliclie Weise abgekuhlt worden waren, erhal- 
ten batte, hieltsicb die Fingerspitzcntemperatur wabrend derfolgenden 15 
Minuten im grossen und ganzen unverandert, begann jedocb dann einen 
langsamen Anslieg, der wabrend der folgenden 10 Minuten 2 — 3° betrug.' 
Die Finger begannen gerade in dem Moment, in dem die Injektion vorge- 
nommen wurde, etwas anzuscbwellen, aber die Scbwellung tratnicbt in dem’ 
Umfang auf, wie beim Kontrollversucb. 

Bei einem anderen Versucb erbielt sie eine intramuskulare Injektion 
mit 0.02 g Priscol, 5 Minuten ehe die Hande in das 15gradige Wasser ge- 
laucbt wurden. Beim Herausnebmen aus dem Wasser 10 Minuten spater, 
waren Hande und Finger hellrot, und die Fingerspitzen im Durcbschnitt 
1.5° warmer als beim Kontrollversucb. Nacbdem sicb die Temperatur im 
grossen und ganzen wabrend 15 Minuten konstant gehalten batte, begann 
ein langsamer Anstieg, der wabrend der folgenden 20 Minuten 2—3° betrug 
(Siebe Abb. 3) Nur unbedeutendes Anschwellen der Finger erfolgte. 

Anfang April 1942 begann sie 3mal taglich 1 Tablette Priscol zu 0.025 g 
zu nehmen, woraufbin es ibr rasch besser ging. Die Hande wurden war- 
mer und scbwollen nur ausnabmsweise an, aucb wenn sie sie in kaltem 
Wasser batte. Keinerlei Unbebagen. Nacb einigen Wochen konnte sie 
ibre Arbeit wieder aufnebmen. Die Besebwerden traten zwar wieder auf, 
wenn sie aufborte die Tabletlen zu nehmen, aber sie konnte die Dosis 
herabsetzen. 


Fall 12) $. 1 . 1 ., 22 ja}irige Krankenschwesterelevin. 

Seit ungefahr 10 Jahren werden ibre Finger in der Kalte weiss, und sie 
klagte dabei aucli fiber Steifrverden der Finger. Die Hande werden leicht 

Abkiihlung der Hande in 15° warmem Wasser werden die Finger 

''^^^Bxperimentelle Untersuchungen fiber den Priscoleffekt Avurden berdie- 

^^^Ab MUte ApHlToda wurde sie 3 mal taglich mit 1 Tablette Priscol zu 
0.025 g behandelt. Es ging ibr daraufhin bedeutend besser, aber sie ivur 
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testehenWieb. ';T,;* Sic riel, dann 

™/;e»raI“«Uera„dH««^ 

geringer. 

Der folgende Fall vcrdicnt cine cUvas ausmiirlictee Eraali- 
ming, da es sich um Untersucliungcn bci eincm Fall liandclt, bei 
dem bcidscitig das unterstc Halsganglion nnd die bc.den obersten 
Brustganglien nebst dem zwischcniicgcndcn Toil dcs Grcnzslrangcs 
bei Miheren Operationen exstirpiert worden Wearen. 

FalllS) $. S. J., iOjahrige Posibeamtin. 

Hat seil vielen Jahren an kallcn nnd blawen llaudcn geUUcn. Hande 
und Finger werden bei Abkviblung weiss \ind Vi’onii sic wiedor in \sarnieie 
Temperatuv kommen, werden sie slark zyanoliscb; fast sclnvarzblaii. 
Sie arbeitete fruher in cinem wahrend dcs Winters zicinlicb kaUen 
Lokal und musste den ArbeilsplaU wccbscln, da sic so sleifc Hande 
bekain, dass sie ilirer Arbeit niclil melir nacbkoinnien konnlc. ^Yallrcnfl 
des Jaiires 1940 wurde sie init praktisch genommen alien Jlillcln 
behandelt, die in den Handbiicbern gegen die Raynaudsclic Krankbeit 
empfoblen werden, ohncdassirgondcin Erfolgzu vcrzcicbncnwai’. EincUn- 
tersuebung im Februar 194lnebst Untersnclrang dosVerballcnsdcrFingov- 
teraperatnr bci Erhobung der Korpeiiemporalur zcigle das Vorbandcnscin 
einer spastiseben Gcfassaffcklion, obnc Zeiclicn fiir Gcfassvcrscliluss. Da 
es ihr aucb in nornialer Ziniincrleinperatur Schwierigkoilen beroitelc, ihror 
Arbeit nachzukommen, erscliien cine Operation indizieii. Es Avnrde dal)er 
am 24. 3. 1941 von Dr. A. Weslerborn cine Exstirpalion desunlcrsten syin- 
pathischen Halsganglions und der beiden oberon Brnsiganglien sowic 
des dazwisclien liegenden Teilcs des svinpalbischon Grenzsiranges der 
rechlen Seite vorgenoinmen. Eine mikroskopisebe Untcrsucliung bc.sta- 
tigte, dass Ganglien und Grenzslrang enUernl worden waren. Uniniltol- 
bar nach der Operation wurde ilire recl.le Hand warm und beliicll aucb bei 
It^te normde Farbe. Am 8. 5. 1941 wurde vom glcichen Oporateur eine 
en spiec len e Operation auf der linken Scilc vorgenommen, und aucb 
Iner ^vurde mjkroskopiscb beslatigl, dass Ganglion und Grcnz.sfrang cxslir- 

S/ a a"" ««ch diosc Hand ^Yavm 

“ “it ^7"’“,™'' '“■■'"S >»« <Hc PMienlip ob,,,: 

.clwerden. Als es kalter wurde, kamen die Besebworden wieder iodocb 

Sio boka,„ S kpllo “?d 
sein alsdiciadolrPint, " “ 
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Priscol. . 

= Tablcttciivorsiich. 23 Minulcn vor Bcpinn tier 
0.05 g Priscol per os, 

Zhomcrlcmpcratur bci alien Vcr.siiclien 1-J — 1;>*. 


Mossnngcn 


24°. Die Finger, die sonsl kail 7Ai sein pflcglcn, wircn 0.5— 1' wiirmor als 
sie sonst imter den gleiclien Uinslandcn ohne vorliorgegangcno Pri.srol- 
medikation waren. Sie hegannen dann .sick crsl Iang.sani nnd dnnn iniincr 
sclineller zu erwarnien. Bine lialbe Slunde nacli Ileran.snalime dor llando 
aus dem Wasser hatlen die FingcrspHzen cine Tcnijn'ralnr von 20.5 — 29°. 
Als die Hande nun aufs none in 15° warme.s Wasser gclanclil wurdon, wnr- 
den die Fingerspitzen fast genau so kail wie koiin Konlrollvcr.suoli, hatten 
aber eine role Farbe und begannen fast unmiltelhar cine hdboro 'I’enipcra- 
tnranzunehinen;die,serAnsliegerfoIgtcersllangsain und dann .sobr.sclmon. 
Nocb 1 34 Slunden, naebdem die Palienlin Priscol bekoinmon hallo, ging 
also eine bedeulendc Vasodilatation \orskh. 

Abb. 4 veranschaulicht don Teniperalurweolisoluntor liinflns.s von Pris- 
col am rechlen Mittelfingcr dor Paticnlin. 

Als sie 3 mal laglicli 1 Toblelte Priscol zu 0.025 g nahni, lilt sie stark 
unter Hitzogefulilen im Kopfund Klopfcnini KoptiinPulslakt.sowieeincnv 
gewissen Sclnvindclgefulil. Dagegen war sie iliro Ilc.scli\verdon an don 
IHndfen los geworden. Bei Ilerabsefzung dor PriscoUlosis voningerlon 
sicb die Kopfbescbwerden, aber dann waren die Hande niclit mehr bo- 
sclnverdefrei, und es war nicbl mdglicli eine Dosicrung zu finden, boi dor 
sje olme Beschwerden an den lliinden war, obne dass glcichzoilig Konf. 
besebwerden oultraten. 
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Diskussion. 

A) Die Diagnose. In zahlreichen Arbeiten iiber die Raynaudsclie 
Krankheit steiit man einigermassen fragend vor dem Problem, was 
die Verfasser unter dicser Bezeichnung verstehen. In der vorliegen- 
den Arbeit schliesse ich mich der von Lewis (11) gegebenen Defini- 
tion an, dass man unter Raynaudseber Krankheit Falle mitintermit- 
tierenden Spasmen in den Fingerarterien versteht. Dabei schliesse 
ich mich der Ansicht von Ekbom und Fogstrand (7) an, dass auch 
die Arterien der Zehen gleichzeitig affiziert sein konnen. 

Die Diagnosestellung ging zunachst von den eigenen Angaben 
der Patienten aus, dass sie bei Kalte, und ein Teil der Falle auch 
sonst weisse Finger bekamen. In der Mehrzahl der Falle gluckte es 
aucli, durch Abkiihlung der Finger in 15° warmem Wasser die typi- 
schen Veranderungen hervorzurufen. Bei anschliessender langsamer 
Erwarmung wmrden Hande und Finger erst zyanotisch, dann blau 
mit roten Flecken und schliesslich rot. Falle mit einfacher Akrozya- 
nose sind also nicht im Material enthalten. 

Bei den Fallen, bei denen Zweifel daruber herrschte, inwieweit 
ein Gefassverschluss als Ursache fiir die Beschwerden des Patienten 
vorgelegen haben kann, wie auch bei einigen anderen Fallen, wurde 
eine IMcssung der Fingerspitzentemperatur vorgenommen, wahrend 
die Kdrpcrtemperatur des Patienten durch Verbringung der Fiisse 
und Unterschenkel in 43 — 45° warmes Wasser erhoht wurde. So- 
bald die Dilatation in den Fingergefassen richtig eingesetzt hatte, 
verlief sie in alien Fallen sehr rasch und ergab eine Fingertemperatur 
von 33 — 35°, womit gezeigt ist, dass keine obturierende Gefass- 
krankheit vorlag. Nur bei einem Patienten (Fall 4) ergab der eine 
Daumen eine Temperatursleigerungskurve, deren Charakter den 
Verdacht einer leichten Obturation aufkommen liess. Falle mit 
Biirgerscher Krankheit sind also nicht im Material enthalten. — 
Bei den Patienten, bei denen diese Ewarmungsversuche gemacht 
wurden, war auch die Zeit von Beginn der Erwarmung bis zum 
Einsetzen der Dilatation bedeutend langer als in den normalen 
Fallen, die ich auf entsprechende Weise untersucht babe [siehe 
Gask und Ross (10)]. Die Untersuchungsmethodik in der hier ange- 
w^andten Form ist jedoch nicht geniigend ausgearbeitet, urn ohne 
weiteres eine Grenzziehung zwischen normalen Fallen und Fallen 
mit Raynaudscher Krankheit zu gestatten. 
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Boi dor Mchmhl der Fade Iraten jedocli bei Aussetzen der 
Medkalion die Bcscinvcrdcn fast unmitlelbar wieder auf; bei einigen 

•alien glcicb slark wie vor Beginn der Bcliandlung, bei andcren in 
gcnidderlcr Form. 


C) KompUkalioncn. Bei einem Fall (Nr. 1) musstc die Behand- 
lung nbgcbroclicn -werden, weil cine ausgesproebene Dermatitis an 
Mngerti und Hsvuden auftrat. Die Effloreszenzen erinnerlen slark 
an die, wvlchc man Ijei cincr zu langc durcligefiihrlcn Hislamin- 
jonlopliorc.se sclicn kann, iind baben mogliclicnveise eine glcicli- 

arligc Genese, da Priscol ja cine Mistaininkomponcnte entbalt. 

Das .Anftreton dicser Komplikation babe icb in der fruheren Litera- 
tur m’chl orwrihnt gefunden. 

Bei cinigen Fallen baben die Patienlcn iiber leiebtes Sctiwinclel- 
gefubl wabvond der BchandUing gelclagl, nnd cinzelnc Falle iitten 
auch unler Frdslcln nacb Einnabmc der Tablctten. Bei einem Fall 
Iral in dircktem .Vnscbbjss an eine intramuskulare Injektion von 
0.02 g Priscol starker Scliwindcl mit Kollapslcndenz aui- Audi 
Frdsloln ist bei cinigen Fallen irn Anschluss an die Injektion aufge- 
treton; bei einem Fall (Nr. 9) mil .slarkcm Scliullclfrosl. 

Magenbc.sckwordon tralon bei keinem Fall mcincs Maleriales aui 
(dagegen mns.slc icli bei einem Fall von Morbus Burger die Bcliand- 
lung nbbroeben, da der Patient sancrcs Aufslossen bekam). 

D) Die Vcrsucfisbedinf/mujcn hr.i den HauUcmpcralamcssungen. 

Bei den in der Literatnr gcnannlen Unlcrsuclmngen iiber den 

Effekt vasodilalicrendor MiUel, ^vird in der Rcgel garnicht die 
Fragc borubrl, anf’ welchc Wcisc die Unlcrsnclnmg angcordnet 
wnrde, nm cine Garantic daliir zn baben, dass die cventuell auf- 
trelcnden Verandenmgen ^Yh■klich cin Effekt dcs zugefuhrlen Pra- 
jinralos siiul nnd niebt nsponlaiu) auflralcn. Im allgemeinen scheint 
man es als selbstverslandlicb zu belvacbten, dass, wenn man nur 
cine Person konstanlcn aiissercn Bcdingnngcn ansselzt, nach einer 
Weilc auch konstanlc Haultcmpcralur cinlritt. Die cinzigen wirk- 
licbcn Untersuebungen fiber das Verballen der Haultemperatur. 
bei konslanlcn ausseren Bcclingungcn, die ich babe finden konnen, 
slammcn von Roth, Horton und Sheard (12). Dicse Untersuclmm 
gen zeigen, dass aiicb boi ansscrordenllicli genan siandardisierten 
Vcrhaltnisscn Vcnindcrungcn der Fingerspitzentemperatur von 
S-~i° .sebr wobl liei Normalfallcn vorkommen konnen. Da deren 
klatcrial klcin war, isl die VaTialionsbrcile bei einem grdsseren k a- 
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terial Yvahrscheinlich bedeulend grosser Bei einigcn vorbermlendcn 
Untersuchungen fand ich auch unter .Jemlicb konstanton aussercn 
Bedingungen bedeutende Verandcrungcn.der Fingerspitzcntcmpc- 
peratur innerbalb kurzer Zeitspanncn, wenn die Versucbsperson 
sich in gewolinlicher Zimmertemperalur aufiiicli. 

Icb versuchte dann zunacbst, meinc Unlersucbungen so durcli- 
zufiihren, dass der Patient in ein so kalles Zimmer verbraebt 
dass die Fingerspitzentemperatnr langsam aber deutlicli sank. 
Wenn dann nacb Zufubrung von Priscol die Fingcrspitzcnicmpcia- 


tur stieg, sollte dies als ein sichergcstellter Effckt des Pniparates 
betrachtet werden konnen. 

Weitere Beobaebtungen der Fingertemperatur der Palicnlcn 
waiirend ihres Aufentbaltes in kallem Zimmer zeiglc jcdocli, dass 
der genannte Schlussatz niebt als sicber betrachtet werden koniitc. 
So ergaben Messungen bei Fall 7 bei cincr Untcrsuclnmg nacb cincr 
langsam von statten gebenden Temperatursenkung cine )>spontanc» 
Temperatursteigerung, die am reebten Mittclfingcr in 8 Miniiten 
5.4° betrug; von 19.1° — ^24.5°. Wabrend der folgendcn 6 Minulcn 
trat eine Temperatursenkung mit 3° ein, aber gleicbzcitig v.-ahrcnd 
diese Senkung vor sich ging, stieg die Temperatur am recblcn klci- 
nen Finger von 16.3° auf 23.5°. Es ist sclbslvcrstandlicb bei so 
starkem spontanen Weclisel der Fingertemperatur unmbglicb, sich 
ein sicberes Urteil iiber den Effckt der Zufiihrung des cinen Oder 
anderen Stoffes zu bilden. Icb wage daher aucli kcinc Scbliisse aiis 
den Versueben zu zieben, die mit die.scr bletbodik bei Fall 1 und o 


ausgefiihrt worden -sind. 

Carmichael und Mitarbcitcr [siebe z. B. Uprus, Gaylor und 
Carmichael (13)] baben aucb in cincr Bcibc von Arbcifcn gezeigt, 
dass eine Untersuebung der Vasokonstrikiion wcrtlos i.st, wenn 
sich der Patient dabei niebt in boebgradiger ^Vasodilatation befin- 
det, und zwar wegen der wponlancns Sebwankungen im Gefiiss- 
tonus bei einem Zustand zwiseben starker Dilatation und starker 
Konstriktion. Bei Untersuchungen der Vasodilatation sollte man 
daber mutatis mutandis, von einem Zustand ausgeben, bei dem der 
Patient sicb m Vasokonstrikiion befindet, wic cs auch von Stump 
betont worden ist (14), ^ 

Zahireiche Beobachtungen haben gczeigl. dass cs moBlich isl 
men Pationten mit Raynaudsclicr KranWieit bei relativ konstanter 
fingecspitatemperatur zu ballon, ,vcn„ man seine HiinrL , 5 » 
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warme. Wasscr M„gt ™d il™ sic], dana eiacm Zimmer mit ciner 
empeiatur von odor etwas Aveniger als 15“ aufhalten lasst [sielie 
Le^as (11), Gask und Ross (10)]. Meine Untersuchungen zeiglen 
jedocli bald, dass die genannten Bedingungen nicht stets eine 
konstant niedrige Fingertemperatur garantieren. Bei einem Teil 
meiner Fade Irat namlicb ziemlich schnell eine bedeutende Steige- 
rung der Fingerspitzentemperatur ein; manchmal langsani, niancli- 
mal schnell. Es zeigte sicb, dass die Kleidung des Patienten von 
enlscheidender Bedeutung fiir die eventuelle Teniperatursteige- 
rung war; war er warm gekleidet, trat leicht eine Temperatnrstei- 
geriing ein, die ausbleiben konnte, wenn er weniger Kleider an liatte. 
Man muss dalier bei jedem Fall ausprobieren, beiwelcher Kleidung 
sicli die Fingerspitzentemperatur des Patienten unter den genann- 
ten Versuchsbedingungen A^hrend langerer Zeit konstant hielt. 
Kleinere ScliAA'ankungen AA'aren allerdings unvermeidlich. Bei den 
nachfolgenden Untersuchungen mit Priscolgaben musste der 
Patient ganz genau so angezogen sein, und es wairde genau darauf 
geachtet, dass die Zimmertemperatur bei diesen spateren Unter- 
suchungen nicht holier war als beim Kontrollversuch. 

Mit dieser Methode erreicht man, dass eine Temperatursteige- 
rung, die nach Verabreichung einer Medizin auftritt, als eine Folge 
dieser Verabreichung betrachtet AA^erden kann. Ausserdem unter- 
sucht man den Effekt des Medikaments auf den Patienten dabei 
unter Verhaltnissen, unter denen der Patient AAurklich BescliAverden 
auf Grund seiner Krankheit hat. Ein Nach teil dieser Methode ist 
jedoch, dass man eine so starke Vasokonstriktion hervorgerufen 
haben kann, dass die zugefiihrte Dosis sie nicht zu iibenAdnden'Avr- 
mag, AA^ahrend man bei einem etAvas geringeren Grade von Vaso- 
konstriktion, der doch ausreichend gewesen Avare, urn eine kon- 
stante, niedrige Fingertemperatur und auch subjektive Symptome 
zu erzeugen, einen Erfolg hatte verzeichnen kdnnen. Das Ans- 
bleiben eines messbaren Effektes braucht daher nicht zu bedeu- 
ten, dass das Praparatin der verabreichten Dosis unAvirksam ist. 

E) Die Rcsultate der experimenlellen Untersuchungen mit Ver- 
abreichung von Priscol. Wenn die Patienten, ohne der Priscol-Em- 
Avirkung ausgesetzt geivesen zu sein, ihre Hande unter den geAvohn- 
lich angeAvandten Versuchsbedingungen in 15° AA^armes Wasser ge- 
lialten batten, waren Hande und Finger entiveder Ai^eiss oder 
zyanotisch. Bei 14 Untersuchungen an 9 verschiedenen Patienten 
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Avurde dem Patieiiten 

.oustalSre lojelmon 

Wfiqqpr nalim, zueelulirl. uci o aicbLi * « ^ . i-s , 

Finoer beta Herausnelmien aus dem Wasscr erne hclhotc barbe, 
ta^5 Men Avaron sic .do beta Koatrollversuch, und m den andcren 
3 Fallen waren die FingerspiUen zyanol.sch, Avahrciul die uhngen 
Teile von Fingern und Handen hcllrot waren. Schon aus d,e e„ 
unmitlelbaren Beobachtungen geht War berr-or, dass Pr.scol be. 
vielen Fallen einen Eintlnss aut die Zirkulation in den F.ngern be. 


Abkiihlung ausubt, ,• r- 

Bei 13 tier genannlen Untersiicliungcn IvonnLc man tnc bingo- 

spitzentemperatur unniitlelbar nachdem die Hiindc aus doru 
Wasser genommen und abgelrocknet wordcii waren, mil den ent- 
sprechenden Temperaiuren bcim Is-onlrollvcrsucli vcrglciclicn. Bi.i 
nur zweien dieser Versuchc lag die Temperalur beim PriscoKcrsucli 
niedriger als beim Kontrollversucb, bei den anderen liblici. Im 
Durebsebnitt war die Temperaiur beim Priscolvcrsncli 0.80 i 0.277“ 
holier. Da die Differenz bcinalie genau 3 mal ihr milUercr Fchler 
ist, muss sie praktiscli gesehen als sicliergestclll bclrachtcl Averden. 


(Auf Grand der Bercebnangsart far den mittlcrcn Fchler ist, dieser el was 
zu gross geworden. Bei jedem Palienlen warden die ^Ic.ssangon in der Rogel 
an alien Fingern vorgenommen, in einigen Fallen nur an 4 Oder G Fingern. 
Far jeden einzelnen Finger mirde die Differenz zwischon Priscol vcr.such 
und Kon troll versucli berechncl, and dann ivurde der Mittchvcrl zwischen 
diesen Differenzen fiir jeden einzelnen Palienlen an.sgcrcclincl. Auf dieser 
letztgenannten niitUeren Differenz basierle also die Borcchming des Mil- 
telwertes der Temperatursleigcrungen und dessen niillloren Feliler.s boi der 
ganzen Versuchsreihe. Die Beroclinnng wurde also .so vorgcnoinmcn, als 
ob bei jedem Palienlen nur eino i\Ie.ssung vorgenonunen worden ware. Der 
so erhaltene mittlere Foliler ware riclilig unler der Voraussetzung, dass 
zwischen den verschiedenen Fingern ein und desselbcn Palienlen koine 
Vai’iationen vorlagen. Halle man stall de.sscn den Millelwerl fur die 
Differenz bei alien 90 Fingern, bei denon Messnngcn gcmaclit warden 
berechnet, sowie den mittlercn Felder fiir dicson Millelwerl, hiille man 
emen miUleren Felder von nur 0.11 erhallen. Die Vorau.sselzung dafiir 
dass diese lelztere Bereclmungsart eilaubt wiirc, ware, dass die versebie- 
denen Finger em und desselben Palienlen unabliiingig von einandcr variior- 

1 A ausgehen, dass dies dor Fall ist wenn auch 

b deu ende Variolionco voAommen, Dor mitUorc Foblcr dcs im v e 
iiegt dalier zwischen O.li and 0.277). ii'i-inincs 

Boi den 7 Versuchen nn glcicb vicicn Pationlcn, boi denon der 
Pabonten vor Beginn dor Abkiihlung n,vci TnbloUen " 
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hit t f f K^gerspHzcnien^peMtur eino 

haOje Stunde nach Herausnehmen der Hiinde aus dcni Wasscr nar 
ei emem Fall unbedeutend niedriger aJs im gleichcn Zcilpankt do.s 
^ontrollversuches; bei aden anderen Frdlen ]io)jcr. Die Imdislo 
S eigerung betrug im Mittehvert fur einen Palienlcn 0 3°, and an 
einem einzelnen Finger 13^ Der Millelu'crt der Stcigcnmg bctnia 
3.04 i 0.34° (der mittJere Fchier bercchnet, als ob der Mittclwert 
fiir die Beobachtungen einer einzelnen Beobachlnng gegollen batte, 
so dass auch hier der mittlere Felder zu gross isl). Da der MiUol- 
^vert mehr als dreimal sein miltlerer Felder isl, muss die Differenz 
als sichergestellt belracbtet Averden. Es Irill also unlcr dem Ein- 
fluss "von Priscol-Tabletten einc deullichc Tcmpcralurslcigcrung 
an den Fingerspitzen ein. — In gewissen Fallen selzlc sicb die.sc 
Steigerung nach einer lialbcn Stundc weiler fori, bci anderen Irat 
eine langsame Senkung der Tcmperalur ein. 

Bei den 9 Fallen, bei denen 0.02 g Priscol inlramuskular inji- 


ziert Avurde, Irat bei alien Fallen eine Tcmpcralnrsteigcrung cin, 
die bei der Mehrzalil schon einige Minnlcn nach der Injeklion 
begann. Eine halbe Stunde nacli der Injeklion war die Steigerung 
im Mittehvert fUr einen Patienten mindeslens 1.6° und hoclislens 
12.3° mit einem hdchsten Wert von 13.4° fiir einen einzelnen Fin- 
ger. Der Mittehvert fiir die Steigerung bci alien Fidlcn betrug 
5.4° ± 1.06°, also eine statistisch sicbergcslellte Differenz. Inlra- 
muskulare Injeklion von Priscol in Dosen von 0.02 g erzcugl 
also eine bedeutende Steigerung der Tcmperalur an den Finger- 
spitzen. 

Bei den nun genannten Bereebnungen sind die Rcsullale von Fall 
13 nicht berucksichtigt worden, da dicser Fall insofem von den 
anderen abAveicht, als bier einc Entfernung der Sjmipatbikns- 
innerv^ation nach den Armen vorgenommen AA'orden isl. Aus fnlhcr 
genannten Gxiinden muss man annebmen, dass diese Entfernung 
A’ollkomjncn AA^ar. Audi bci diesem Fall hatlc Priscol soaaoIiI per os 
als auch bei iniramusUuiarer Injeklion einen starken dilaticrendcn 
Effekt auf die Gefasse dcs Kopfes und der oberen Extrcmitatcu. 
Von besonderem Intercssc ist folgendes: An den zavci iilnarcn 
Fingern der linken Hand und dcr.vier ulnarcn Fingcrn der rcclitcn 
Hand, deren Gefasse vor der Operation auf normale Wcisc cliirch 
Erbbbung der Korperlemperalur cler Palienlin dilaliert warden 
Avaren, Avar es nicht moglich, nach der Operation auf enlsprcchonde 
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Weise Bine nennenswerte Temperatarsteigerung 'ai mieka Ater 
aa dea gleicliea Fingern bekommt die Patientm bei AafcnUmltm 
eTnem 16" wrmea Zimmer and aacU AbkuUlung in Wgradigem 
Wasser eine hoebgradige Temperalursteigcruag aach Zufubrang von 
Prised. - Bin so starker Effekt me bei diescin Fall war kaurn bcl 

irgend einem anderen Patienten zn verzeiebnen, 

F) Die Wirkungsart von Priscol Auf welclie Art Priscol die er- 
hohte BlutduTchstromung erzeugt, ist noch ungcklart. Hartmann 
und Isler (1) vermuten eine Einwrkung auf die Artcrioli. Meier 
und Muller (8) reden vom DAngriffspunlct in medullar-spinalen und 
peripher gelegenen Mechanismen», aber es gcht aus ihrer Arbeit 
nicht liervor, woi'auf sie diese Auffassung stutzen. 

Theoretiscli kann man sicli verschiedenc Mdglicbkciten denken: 


1. eine Einwirkung direkt auf die Gefasse, obnc eine Vcrmittlung 
irgendwelcher Nervenbalinen. 

2. ein AufhebenodereincVermindcrung dcr vasokonslriktorisdic 
Impulse durch den Sympalbikus. 

3. eine Reizung via vasodilatoriscbe Elementc im Sympalbikus, 
deren Existenz von vielen Forschern angcnominen wird [Lewis 
und Pickering (15), Grant und Holling (16), Faibcrrcc und Allen 
( 17 ) 1 , 

4. eine Reizung dcr Vasodilataloren in den sensilicln Ncr\’'en. 

Priscol hat nach den Ergebnissen von Fall 13 dcr vorlicgcndcn 

Untersuclmng einen ausgesprochen vasodilatiercndcn Effekt, and) 
auf Gefasse, die jeder Innervation von Sciten des SjTnpathikus bc- 
raubt sind. Man muss dalier anneliinen, dass entweder cine direkle 
Einwirkung auf die Gefasse Oder eine Einwirkung auf dem Wege 
iiber die sensiblen Nerven vorliegt. 


Die besondersschnellc Temperalursleigcrung, die bei einem Tcil 
der Falle nach Verabreicliung von Priscol cinlrat, kann nicht nur 
durch eme Dilatation der Artcrioli crklart werden, sondern innss 

anfemerEroflnungderarteriovcnoscnAnaslomoscn in don distalcn 

da n T ErklSning 

I,’ Tompcralursteigcrung bei einem Tcil dcr Folio 

rascher an den Fingerspitzen als an den Fingerbasen crfolgL 
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Zusammenfassung. 

Priscol wurde bei 12 mittelsclnveren Fallen mit Raynaudscher 
Kianklieit angewandt. Alle diese Patienten fuhlten sich besser, als 
sic das Praparat nahmen; 6 waren ganz frei von Beschwerden, 
weitcrc 3 waren fast frei von Besclnverden, wahrend die restlichen 
3 nur unbedeutende Lindening verspurten. Nebenwirkungen in 
Form von Scliwindel oder Frdsteln waren unbedeutend. 

Hauttempcraturmessungen an den Fingerspitzen zeigten, dass 
Priscol sowohl bei peroraler als auch bei intramuskularer Verab- 
reiclumg eincn vasodilatierenden Effekten ausiibte. Die geeigneten 
Versuclisanordnungen bei dcrartigen Untersucliungen werden ein- 
gehend diskuiiert, 

Auch bei einem Fall, bei dem die Sympathikusinnervation der 
Anne vollkommen enlfernt worden war, hatte Priscol einen 
slarkcn Effekt auf die Durchblutung der Finger. Von dem 
letzlgcnanntcn Fall ausgehend, wird dor Wirkungsmeclianismus 
diskuticrl. 
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Chemotherapeutical Treatment of severe Colitis 

and Proctitis. 


By 

J, E. HOLST. 

(Submitted for publication September 2-1, 1912). 


The treatment of severe, ulcerative, suppurative colitis is often 
extremely difficult. The immediate results arc frequently unsatis- 
factory, and there is also a great tendency to relapse. Any new 
treatment which is able to improve our therapeutic results in this 
field must therefore always be of interest. 

In 'ifNordisk Medidnsk Tidskrifh, 1940, N. Svartz and N. Kall- 
ner (1) have reported on some very interesting resull.s of treatment 
\wth Sulphapyridinc in ulcerative colitis, Svartz and Kallncr sum 
up their experiences a follows: 

1) In a number of cases there was an immediate cure, and this 
might occur even in cases of long duration. In particularly favour- 
able cases it was seen that tiic effect on the diarrhoea set in after 
a few days’ administration, and that the. proctoscope also revealed 
an improvement of the rectal mucosa within a few days. 

2) In a number of cases there was some improvement, but no 
complete cure. 

3) In other cases the treatment had no effect whatever. 

4) Finally, in a few cases a certain aggravation with an increased 
tendency to haemorrhage was observed. 

In 1941 N. Svarlz (2) publi.shed a new report on an attempted 
treatment with a combined preparation of salicylic acid and Sulpba- 
^ Acta med. scandinav. Vol. CXIII. 
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pyridine called Salazopyrin. Her experience rvas that the efiect of 
Salazopyrin on ulcerative colitis was still more evident than -that 
obtained from treatment ivith Sulphapyridine. Some cases which 
had improved but had not been cured by Sulphapyridine recovered 
on alazopynn. It also appeared, however, that some cases were 
lotally unaffected by Salazopyrin. 

As a suitable initial dose Svartz gives 1 gramme 4—6 times a 
day, and, if necessary, the treatment may be continued for weeks 
•and months. Complicating effects are not very pronounced, the 
most frequent being exanthema of a morbilliform or scarlatini- 
forjn type, dr a rise in temperature (a slight rise does not necessitate 
discontinuation of treatment). 


Later Obnell (3) published his experiences from treating 22 pati- 
ents suffering from suppurative colitis with Sulphapyridine, Uliron, 
Sulphalhiazol, Salazopyrin, Sulphonamid, or Albucid, 20 of which 
presented favourable results. 

The reports from Sweden induced the staff of the Medical 
Department of the Roskilde County Hospital to try the above 
treatment on a small number of cases. As it was not possible to 
obtain Salazopyrin at once, we had in some instances to use other 
preparations, as wll be seen from the case records in question. 
Tlie latter have been abbreviated as much as possible, only circum- 
stances revelant to the subject having been included. 


Case 1. E, E. A. 30-year old female (No. 529/1941). Admitted March 
7lli, 1941, Discharged Aprile 26tli, 1941. 

Since 1941 periodical depression, otherwise no previous major illness. 
3 weeks before entering the hospital the patient, who formerly had a 
'tendency to constipation, began to suffer from diarrhoea, and since then 
her bowels liave opened as much as 10 times a day. The stools have contain- 
ed mucus and blood. No dyspeptic symptoms otherwise. 

Pliysical examination revealed nothing abnormal. General coridition 
good. Height 161 centimetres. Weight 70.1 kilos. Urine contained nothing 
pathological. Hmgb percentage: 110. Sedimentation rate of red blood 
corpuscles 6 millimetres/1 hour. Widal test:-^. Freytest:-P. Ascorbicacid 

in serum: 0.36 mg per 100 cm3 

Temperature slightly higher than normal just over 38 C m the even ng, 
37.5 — 37.7° c in the morning. 

8/3 10 11 14 15 16 17 18 19 20 21 

Blood -f+ ++ ++ ++ + ++ ++ ++ 

Faeces 


hlucus 


+ + 



CnE..OT»«APEBTIC*L inEATMEUI OF SEVEHE COL.TIS AND PROCTITIS. Ill 

ReclDDi as examined in procloscopc: Mneons mombrane nobblv, bright 

Star admission tealment Avilh raw, gralcd apple was 

^"n!s had no oHcct on the diarrhoea, stools remaining loose willi -1-5 
ope^gs lily and highly positive blood reaction. . Apples wmro given 
/ntl! Sell ISHi, and then the patient was pat on a light died and rcceivod 
Lau^num, 15 drops 4 limes a day. M &B 003 was also given m the tollow - 

ing doses: ' 

March l5th~March I6lh 1 grainme Climes daily (Vg^-caspoonful, NaCHOj 

u-ilh each dose) •• 

March l7th~March 22Ui 0.5 gramme 6 times daily {28 grammes in all) 
As there was no effect of iM & B the administration was discontinned. 
again two days’ diet of raw apple, Jmd after that a light diet was given to- 
gether with Bis. Sal., 2 g 3 times daily. 

From Jilarch 29th enemas of Galcii carbonatis praccip, 50 g 

Miicil. gi. arabic. 100 » 

Aqua ad litre 

wore given — 250 cm^ every niglit. 

At that time a slow improvement set in. From March 27lli the tem- 
perature remained normal, the number of evacuations gradually decreased, 
diarrhoea was last observed on April 5th, and during the last week there was 
only I semisolid evacuation a day. On the patient’s dischavgo. the stools 
still contained blood, but the reaction was less pronounced than at 11)0 time 
of her admission. 

The mucosa as seen in the proctoscope (April I7lh) showed consider.able 
improvement, but it was still somewhat swollen in places with a tendency to 
haemorrhage. Bis. Sal., 2 g once a day, was still administered. 

Case 2. E. T. H. N. 48-year old female. Admitted May 1211), lo n. 

No previous major illness. 

In April 1939 the patient underwent Iroalmenf for mucous, hae- 
morrhagic diarrhoea at the SI. Maria Hospital, Ho.skildc. After that she 
felt Nvell until January 1941, when dhwhoea occasionally occurred. During 
the last 4 -weeks before admission her condition grew wofaSo, so that she 
passed loose, mucous, malodorous stools 2—3 times a day.’ Otherwise 
no dyspeptic symptoms. A slight loss of weight. 

revealed nothing abnormal. General condilion 
good Height 164 cm. Weight 51.1 kilos. Hmgb percenloge: 93 Sodi- 

semL o"4r" corpusles: lO mm/l hour. Ascorbic acid in 

serum: 0.48 mgs per 100 cm3. tv u m 

Ewald’s test meal: ihour: 0. 

tomin.i 95 + 8 cm well digcsloil. Kongo figure: 35, pliciolpblaloin 05, 
Blood (benzidine! test) ++ J 


Faeces; 


+ 


Catalase figure 


40 8G 


-I- + 4- 


10 
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Urine & faeces; No pathogenic bacteria. 

lemperature: Normal. 

7;zt 

x-ray examination of the colon (March J5th): The emulsion entered 
quite eas;ly fiJJmg the rectum, colon and coecum without defects The 
limits of the contrast somewhat blurred. After opening of the bowel very 
slight emptying. 

(X-ray diagnosis: Nothing definitely abnormal). 

During the first part of her sta^he patient was given a light diet, calcii 
carbon., calcii phosph. praecip. aa parts, vitamin C, and the following 
enema every night: 


Calcii carbon, praecip. 


lilucil. gummi arabic lOO » 

■Aquae ad 500 cm^ 

250 cm® every night. 


As the patient still passed stools 2 — 3 times per day, sometimes solid or 
loose, but most often semi-solid, chemotherapy Avas instituted as below: 

3/C — 4/4 M & B 693 1 gramme 6 times daily 

5/0 Slaphylamid (Sulpha- 1 » 6 » » 

methyltiazol) 

Up to 18 grammes. 


At this stage treatment was discontinued on account of nausea and 
discomfort. At the same time the condition was aggravated with the num- 
ber of loose evacuations increasing to 9 times a day on June 12th. 

Since then it Avas not possible to get the patient into a satisfactory con- 
dition in spile of dieting, apple treatment, pulvis calcis bismuthicus, nicoti- 
nic acid, vitamin-B compound (liA-er and yeast preparation), laudanum 
etc. Her hmgh. percentage fell to 68, the Aveight to 40.7 kilos. At the 
beginning of NoA^ember she passed stools containing mucvs and blood 7 — 8 
times a day. Treatment Avith Salazopyrin AA-as then commenced: 

Nov. 5th — N oa'. 21st 1 gramme 4 times daily 

Nov. 22nd — Dec. 9lh 1 » 3 » » (120 grs in all) 

During this treatment an improvement AA^as noticed, the faeces became 
slightly more solid, bAxt Avhen the administration of Salazopyrin ceased, 
the patient’s condition Avas as before. 

X-ray examination (Dec. 16th); Contrast entered easily and quickly 
through the relaxed boAvel, which appeared as a smooth, flaccid tube 
with slightly uneven outlines. All haustra had disappeared, only in the 
colon descendens some vague, broad, unevenly distributed constrictions 
resembling haustra AA^ere seen. Rectal conditions as examine m 
proctoscope: unchanged. 

During spring and early summer of 1942 there was a very sIoav impr - 
vement of her condition. Her hmgh. percentage rose to 95 %,her Aveight 
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to 61 5 kilos |J0 kilos more UraShOEAveigliton admission). Stoobwere no 

longer loose, and in Ime IM2 there were generally 5 sem, -solid evacna- 
ttons per day. The patient was still in the hospital, ivlien tins paper was 

published. 


Case 3. Il-year old boy. (No. 1340/1941). Hospitalised May 15th~ 

July 10th and Oct. 27th— Nov. 13th 1941. _ . , , 

Since the age of 9 months the patient had had continuous intestinal 
trouble with diarrhoea, sometimes acute feverish phases of a few days’ 
duration. Since 1934 there^ had nearly always been blood in the stools, 
both directly visible as small stripes and clots and also shown by 
benzidine test. 

In the following years the benzidine test constantly showed blood in the 
stools. In periods they might be normal on a light diet and Bis. Sal.; but 
were more often semi-solid and, periodically, loose. It was difficult to main- 
tain a normal hmgb. percentage (in 1939 49 only), but it rose regularly, 
when iron was given. In 1935, 1937, and 1939 repeated attacks of pains in 
the epigastrium occurred with the temperature rising to 39” C, vomiting, 
dark coloured urine, light coloured stools and occasional slight jaundice. 
Prom 1939 tonsillitis repeatedly occurred with fever and articular pains 
of a few days’ duration, almost all joints being affected. There were no signs 
of hemeralopia or pellagra, but there was a tendency to gum-bleeding 
when the patient brushed his teeth. In 1935, 1936 and 1937 the patient was 
hospitalised. Below are some of the examinations made during these 
periods: 


BwaM's test meal; 13 -f 5 cm® Kongo figure; 43. Phenolphtalein; 60. 

Faeces. Constant -1 — blood, mucus. 

Rectal examinations; 1935: Nothing abnormal. 

1938; 10 centimetres from the anus slightly 
haemorrhagic, superficial erosions. 

X-ray examinations: 1935; Stomach, small intestine, colon: Nothing 

abnormal. 

1936. Stomach, intestine: Nothing abnormal. 
Hepatic ducts following tetraiodide-phenol- 
phtalein sodium: No shadow of gall- 
bladder. 

1938: The haustra of the intestine somewhat less 
pronounced than normally, otherwise noth- 
ing abnormal. 


ha/'Xea 1. 

gaslrinra and vomiting. He was naloand 

a maximum of 38 5° C in thp pJI • a temperature reachin 

abdomen was sligMyLtenld JoS^n I''"' " Th 

bleeding from the nose and a so siigh 

was held in a typic^ Wt band 
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u corpuscles 27mni/l hour. Icterjc index; 4 (Meulengracht) 

Faeces- >’ >8 20 

Catalase figures loo loo >100 go 100 86 

Serum calcium 15/5 31/5 11/6 

8.9 10.0 

Ascorbic acid in serum: 0.16 1 gg 


X-ray examination (May 15th): The emulsion entered fairly easily filling 
the rectum, colon and coecum. The intestine was narrow, rigid and without 
haustra. The inner surface was nobbly. Only the rectum and lower part 
of colon sigmoideum could be distended. After passing of stools only 
moderate emptjdng was observed, and the mucous membrane was but 
slightly folded. The folds were lying in a coarsely meshed reticulum indi- 
cating atrophy of the mucosa. The stomach showed nothing abnormal. 

At this stage chemotherapy was instituted in the following manner; 


May 19th— May 21st M & B 693 
May 22nd— May 25th M & B 693 
May 26th— May 27th M & B 693 


0.75 g 6 times daily 
0.50 g 6 » i> 

0.50 g 3 » » 

(28.25 gin all) 


In connection with the treatment his condition changed rapidly. A1-, 
ready on the second day the faeces became semi-solid, and on his leaving 
hospital there was one fairly solid evacuation per day (pulvis calcis bismu- 
thicus — 1 teaspoonful twice daily having been given). The temperature 
remained subfebrile until May 15th and from that day normal. The weight 
increased from 26.8 to 31.9 kilos. 

X-ray control (July 3rd): The colon was now considerably more resilient 
than at the previous examination. The colonic lumen was normal, but when 
filled it Avas quite smooth Avithout haustra. After defaecation fairly good 
emptying Avas obserAmd, and Avhen the intestine Avas not dilated a certain 
number of haustra Avere seen. As the above attacks of tonsillitis, rises in 
temperature, and articular pains continued after his discharge the patient 
Avas re-admitted on Oct. 10th, 1941. The tonsils Avere found to be enlarged, 
grooved and shOAAung chees}’- matter, and tonsillectomy ad modum Sluder 
Avas done on Oct. 29th, 1941, after preceding intravenous treatment with 
Soluchinon (K-vitamine) to safeguard against haemorrhage. 

•As stools AA'ere still semi-solid in spite of administration of calcis is 
muthicus (in doses of 1 teaspoonful 3 times daily) Salazopyrin Avas given as 


below: 

Nov. 5th — ^Nov. 

10 th 

1 

g 

3 times per day 

» 11th — » 

20th 

1 

g 

2 

» 

i> 11 

» 21st — » 

27th 

0.5 g 

3 

» 

» 6 

» 28th — Dec. 

4 th 

0.5 g 

2 

» 

» » 

Dec. 5th— Feb. 

3rd, 1942 

0.5 g 

1 

» 

» » 

» S) (95.75 g in all), 

Feb. 4th — ^Mar. 

6th 

0.25 g 

1 

i> 



C„.«OTHBMPH»T,CA. THBATME-T OF SEVKOE OOL.T.S AFO FKOCT.T.S. 

Already the first da, atler IroalmePt had been commenood, stools were 

„„™al, although pulvis 'f had boon 
Out-patient control on Jun 1311 , Noilher blood nor mu- 

solid and passed ®Hmab'perecn'agc: 87.. Weight: 35 kilos. Height: 
Hs'em"! .Sbje'etive condition; Excellent, The patient h.ad been tree ol arti- 

X-?aTei” L"tSl.™Ate enema Hie condition of the colon 
ivhole tte same as on July 3rd, 10«. When tilled f’f 7-" ‘ 
colon was smooth in outline, and there was a complete ateence «' haus ra 
with exception of a few small protuberances in the ascending part. After 
evacuation there was a clear tendency lohaustra boili m llic {rans^ewe 
and the descending colon. This tendency seemed stronger Ilian the 
previous year. 


Case 4. E. J. N. 30-ycar old male {No. 271/1 0t2). Hospitalised Hay 
21st — July 11th, 1941, and Jan. 14th — Feb. 24th, 1942, 

No previous major illness. For about 3 years the patient has suffered 
from tardy pains in the epigastrium with relief after meals, nausea but no 
vomiting. Stools had been normal. During the last G months the patient 
had lost 5 kilos in weight . 

Physical examination revealed nothing ahnormo]. General condition 
good. Temperature normal. 

Height: 162cm. Weight- 51 kilos. Hmgb: percentage: 100, Sedimon- 
tation rate of red blood corpuscles: 5 mm/1 hour. Ascorbic acid in serum: 
0.24 mgs per 100 cm^ 

Ewald’s test meal (1 hour): 110 + 15 cm® well digested wilboul mucus. 
Kongo figure: 70. Phenolphthalein: 95, 

Faeces: Constant ++ blood (benzidine test). 

X-ray examination: Gaslro-duodenitis, duodenal ulcer? 

As the pains were supposed to originate from the gastro-duodonifis, (he 
patient was put on a diet of egg and milk on May 27(h. The pains, however. 


were almost more .severe than before, and from May 30lli tlio patient suffer- 
ed from diarrhoea, during the following days passing waf cry stools contain- 
ing plenty of fresh, red, partly coagulated blood 4—5 times a day. 

On June 4th the rectum (10 — 12 cm) rvas briglil red and swollen; liigher 
up the mucosa was not visible, as the field was floded with Wood. 

Together with the diet chemotherapy was now instituted, G grammes of 
Stafylamid (Sulphamethyltliiazol) being given once a day. But alreadv fbe 
next day this administration had to be discontinued on account of repeated 
vomiting. For some time loose, liaemorrhagic stools were frequenll v passed. 

Jofh Sr r "" maximum of 390 C. between May 8th and Mnv 
20th. The hmgb. percentage fell to 67. 

With continnod diclins and admitiislralion of pulvis raids bismulliicm .1 

EKE fo 103 ' From 

•Tnnc )4lb no Hood w,ns visible in llic taocos, and from .time ai.sl the bon. 
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fcr °5 re-admission in January 1942 the mucosa was normal 


Cases. A.G.P. 26-year old female (No. 5S0/1 942). Admitted Feb 12th 
Discharged Apr. 23th, 1942. 

No previous major illness. 

10 days before admission the patient began to suffer from diarrhoea 
wiUi up to 15—20 daily evacuations, stools were watery, but contained 
neither mucus, blood nor pus. . ThcJast few days the temperature rose to 
38° C in the evening, and the patient vomited after all meals. No effect on. 
the diarrhoea was obtained by red rest, grated raw apples and laudanum. 

Physical examination; Nothing abnormal. 

General condition: Good. 

Height 175 cm. Weight; 55.5 kilos (69 kilos 2 months previously). 
Hmgb. percentage; 91; Sedimentation rate of red blood corpuscles: 2mm/l 
hour. Ascorbic acid in serum; 0.08 mgs per 100 cm®. 

Faeces contained mucus, but after 5 days no blood. Catalase figure 2. 

No pathogenic bacteria in the bow-el (The State Serum Institute). 

The rectal mucosa (15 cm) was swollen everywhere nobbly, bright red, 
haemorrfjagic in parts. 

X-ray of colon on March 2nd; Tl>e emulsion entered easily. The intestine 
was extremely pathologic with almost complete absence of haustra. Eva- 
cuation showed the mucosa greatly changed into coarse, oedematous, lon- 
gitudinal folds. On admission the patient was given apple diet for 2 da 3 ^s, 
on Feb. 19th— 20th again apples for 2 days. As long as nothing but apples 
was given, stools remained semi-solid, but on other food diarrhoea again 
set in spite of administration of Bis. Sal. (2 grs 4 times daily). Chemo- 
therapy was now commenced, 1 g 6 times daily (60 grs in all) in the period 
from Feb. 24lh to Mar, 6th having been given. Administration of Bis. Sal. 
was discontinued at the same lime. During treatment with Salazopyrin 
semi-solid stools were passed 4 — 5 times a dajv After this treatment had 
been discontinued, enemas were given of ^ 


Calcii carbonatis praecipitat 

Mucilag. gummi arabici 

Aqua 


50 grammes 


100 D 

. . . ad 500 cm® 

(250 cm® every night) 


and, orally, pulvis calcis bismuthicus and ascorbic acid. The patient’s 
condition improved gradually. From Mar. 24th she passed semi-so i 
stools twice a day only, from Apr. 4th solid stools containing neither mucus 
nor blood once a day. The weight increased to 62.2 kilos. The ascorbic acid 
in the serum rose to 1.12 rags per 100 cm®. 
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X-rav on Apr. 14lli showed considerable improvement of the colon, as 
the haustra, which had been almost completely absent in the transverse and 
descending colon, were now much more pronounced. If the pictures had not 
previously shown abnormalities, tliey would now have been regarded as 
normal. On her discharge the patient felt well. 


Case 6, P. A. J. 33-year old female. 1722/1942). Admitted April 8th. 
Discharged May 23rd 1942. 

No previous major illness. 

From the beginning of 1941 the patient had passed loose, mucous, 
haemorrhagic stools, for which she had received ireatment in the surgical 
department of the hospital from June 7lh to July 10th 1941. 

On her admission the rectal mucosa as far as 20 cm was bright red, lea 
thery, and much covered with mucus. On her discharge the mucosa was 
almost normal. 

From Jan. 1942 her condition became aggravated with loose evacuations 
several times a day, sometimes blood and mucus only being passed. 7>m- 
perature: Normal. The patient had lost weight {maximum weight: 70 
kilos). 

Physical examination; Nothing abnormal. 

General condition: Good. 

Height 162 cm. Weight: 61 kilos, llingb. percentage: 102. Sedimen- 
tation rale of red blood corpuscles: 11 mm/1 hour. Ascorbic acid in scrum; 
0.40 mgs per 100 cm®. 

Ewald’s test meal (1 hour); 35 -p 28 well digested mucus. Kongo 
figure; 56, 

Phenolphthalein: 70. 


9/4 

+ 


11 12 10 17 

+ + + -)- 


-I- >1. 

1 • 

20 10 


Blood (benzidine test) 

Faeces: 

Catalase figures 

Rectal examination April lODi (25 cm). In (he lower part of (ho intes- 
line the mucosa was swollen, bright red, covered witli mucus. About 7 cm 
up there was a pea-sized polypus on the jiostcrior wall. Further up (ho rh-m- 

abnwS. ™ -''PrtI 13(1, revealed noli, inf; 

On admission the patieiU had I solid evacuation nor Oo,- ci 
rnnet:"'''' chemotherapy in tlm fdlorw"; 


i^pr. 14th— Apr. 15th 

» 16th— » 20lh 

» 21st— » 22nd 

» 23rd— May I4th 


Salazopyrin 

» 

» 


1 gramme 6 limes daily 
0-3 » Op » ‘ 

0-5 » 3 » » 

0-5 » 2 D » 

(51 grainme.s in all) 


t> 
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x-rar examination on April 22nd: Conditions on 11, o whole nnclianBod. 
Rectal mucosa: April 22nd; Unchanged. 

May 20th: Only slight changes in the Io%Yest part of the intestine. In the 
upper part the mucosa was still red and swollen. 


Case 8.. A. S. 0. CC-year old female (808/1942). Admitted May 3rd, 1942. 

Discharged June lOth, 1942. iij- 

In 1923 the patient had been treated for abdominal trouble diagnosed .as 

gall-stones, in 1928 for gastric ulcer. On llie latter occasion she was said 
to have had haematemesis. Olhenvise no previous major illness. 

For the last 2 — 3 years the evacuations had been irregular, alternating 
between constipation (2—3 days) and diarrhoea (3—4 days). There had 
been no diarrhoea since November. In the periods with diarrhoea stools 
had been passed 5 — 6 times a day. Otherwise no dyspeptic symptoms and 
no loss of weight. 

On Apr. 29th, May 1st, and hlay 3rd the patient had sudden pains 
round the umbilicus and in Ibe left side of the abdomen and was tliercforc 
admitted to the surgical department with the diagnose suhilcus, cancer of 
the colon? Transferred to the medical department on May Sth. 

Physical examination: Nothing abnormal. 

General condition: Good. Temperature: Normal. 

Height: 153 cm. Weight: G5.4 kilos. Hmgb percentage: 92, Sedimenta- 
tion rate: 20 mm/1 hour. Ascorbic acid in serum: 0,16 mgs per 100 cm®. 

Ewald’s test meal (70 Min.); 21 -f 5 cm® well digested -f muctis. Kongo 
figure: 38 Phenol phlhalein; 61. 


Blood (benzidine test)j 4/5 5 6 10 11 12 14 15 

Faeces: 

Catalase figure 20 30 10 35 25 


Blood picture; Nothing abnormal. 

Rectal mucosa (18 ems); Nothing abnormal. 

X-ray examination of the colon (May 6lb); Tlie emulsion entered easily 
and quickly filling the colon completely. The lailerwas dislinctlv clianged 
the whole descending and most of the transverse part being .seen as a rigid 
tube with complete absence of hanslra; only the ascending colon and the 

hepatic flexure showed normal outlines. After evacuation the descending 
colon was highly contracted. '-tuunig 

ivifJll! full diet 

the dyspeptic symptoms were found. Twice a dav 

ofMavT,M Ecmi-EOIid. 

May 15lh chemotherapy was instituted in the following manner. 

22nd ' sr-inimn (! limes dnil.v 

' MTd_. 25„, 0 5 2 ! • 

• loii, . : 2 : : 

(55.5 grs in all). 


» 



* ^v/ » 

J. E. HOLST. 

On June 10th the patient was discharged, but treatment with Salazopv- 
nn was to be continued at home. 


Case 9. M. H. 24-year old female. Admitted May 27th, 1942. 

No previous major illness. 

After a confinement on April 23rd the patient had suffered from diar- 
rhoea, mucous, haemorrhagic stools being passed up to 10 times a day. 
There were frequent attacks of rectal tenesmi, pains in the abdomen, nausea, 
vomiting, and during the last week before admission, rise in temperature to 
39.8°C. Physical examination: The patient was rather worn out, but apart 
from some diffuse tenderness of the abdomen nothing abnormal was found. 
Her nutritional condition was below average. Height and weight; Not 
measured. Hmgb. percentage; 69. Sedimentation rate: 43 mm/1 hour. 
Urine -f- albumen «0.1®/o(,). Microscopic examination; Nothing abnormal. 
Erythrocytes: 3.81 millions. Colour index: 0.90. 

Leucocytes: 12,000. Icteric index; 4. Blood film; Nothing abnormal. 
Widal test; -f-. Ascorbic acid in serum; 0.08 mgs per 100 cm^ 

Ewald’s test meal fl hour): 25 -j- 15 cm®, w'ell digested without mucus. 
Kongo figure: 50. Phenolphthalein; 65. 



May 27th 

28th 

29th 

Blood 

-1-4.+ 

+ + + + 

■+ + + 

Faeces; Mucus 

+ 

+ 

+ 

Catalase figure 

55 

45 

50 


Rectal examination in proctoscope: Mucosa swollen, bright red, haemor- 
rhagic when touched. Temperature; Irregular (38.6 — 40.1° C. in the even- 
ing, 38.1 — 36,9° C. in the morning). 

X-ray examination of the colon; The emulsion entered easily completely 
filling the colon, wdth no stops or defects in the contrast. The outlines of the 
colon appeared somewhat irregular which circumstance indicated coarse 
folds in the mucosa with an ample secretion of mucus. The haustra were 
also rather irregular and coarse. Otherwise nothing abnormal was found. 

On her admission the patient passed loose stools containing much blood 
and mucus 7—9 times a day, and as this condition was quite 
the apple diet 1 gramme of Salazopymin was administered 6 times daily f5J 
grs in all) from klay 29th to June 8th. Then the treatment had to be 
given up as it w'as impossible for the patient to take any more on accoun 
nausea. The treatment had had no demonstrable effect, as the patient con- 
tinued to pass loose stools with blood and mucus 6 times a day, the temp - 
rature was still high, and the hmgb. percentage had fallen to 48. 
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Discussion. 

men considering the results of the nbove therapy syc noticed 
that they varied considerably in the different eases It was not 
possible to say beforehand whicii patients were suitable for treat- 

ment and which were not. ^ 

The most striking result was obtained in Case 3, an Il-ycar 

old boy, who had suffered from diarrhoea since infancy. On ad- 
mission he was in a poor condition, emaciated and slightly febrile, 
there was a tendency to epistaxis, and a light attack of tetany 
occurred as a consequence of hypocalcemia. The patient also suf- 
fered from chronic tonsillitis accompanied by frequent rises in tem- 
perature and articular paints. Administration of M Sc B 693 (28.25 
grs) immediately caused radical improvement, but the stools con- 
tinued to be semi-solid. Salazopyrin (95.75 grs) was administered. 
Stools now became quite normal and have remained so during 7 
months of observation. The subjective condition of the patient 
became satisfactory. 

A satisfactory effect of the treatment was also seen in Case 7, 
where 108 grammes of Salazopyrin were given. The diairhoca slopp- 
ed, and the changes in the rectal mucosa decreased considerably, 
even they did not disappear entirely. 

Cases 1 and 5 also presented excellent results (Ihey received 
28 grs, M & B 693 and 60 grs. Salazopyrin respectively). At Die 
time of the discharge of Case I it was still necessary to administer 
Bis. Sal., stools were semi-solid, and changes, although slighl, were 
still seen in the rectal mucosa, fn Case 5 tlic patient passed normal 
stools at the time of her discharge. In neither case, however, did tlm 
improvement set in during chemoDierapy, but gradually after its 
discontinuation, and wliile otlier treatment was being given. For 
this reason it is difficult to judge how great a sliarc llie chemoUu- 
rapy had in the results obtained. 

In Case 6 {51 grs of Salazopyrin) trcnlmcnt was inslilulctl dupinp 
a period when the palienfa stools were normal. She presonted a 
considerable improvement of the rectal niiico.sa. 

siitf!;^ Salaaopyrin) the pnlienl did not 

from diarrhoea, and therefore the effect of the trealmeiil 
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manifested itself chiefly hy the X-ray examination, wliich revealed a 
considerably improved condition of the bowel, 

whate™ Salazopyrin): The treatment had m effect 


Case 2: After administration of M & B 693 (6 grs) ^ Sulpha- 
methylthiazol (12 grs) the condition of the patient was definitely 
aggravated and remained so during her stay (> 1 3 '^ear). By treat- 
ment until Salazopyrin (120 grs) at a later date an insignificant] 
slight improvement was noticed. 

Finally, in Case 4 treatment had to he discontinued after 6 grs of 
Sulphamethylthiazol, as the patient showed intolerance towards 
the preparation. A year later the mucosa of the intestine was 
found to be normal, but it cannot be supposed that the improve- 
ment was due to Sulphamethylthiazol, 

As the available data are too few for grouping, the preparations 
used cannot he evaluated in this manner. But it must be stressed 
that the cases in which more than one preparation have been used, 
for example Case 3, have given the impression that Salazopyrin 
was the most effective. Moreover, as our experience of chemo- 
therapy has grown, we have come to the conclusion that in a 
number of cases we stopped the administration too soon, and that 
a belter result might liave been obtained by a more prolonged 
treatment. 

The X-ray examinations were particularly valuable for the eva- 
luation of the therapeutic results, as the conditions revealed by 
X-ray not always fulfilled our expectations as judged from the 
subjective condition of the patient. 

In two cases (1 & 4) there was no X-ray examination. In 
Case 6 nothing pathologic was found. In cases 2 and 9 chemo- 
therapy was of no effect. The remaining four cases showed the 
following: 

In Case 5 the considerable rontgenologic changes had almost 
disappeared at the time when the stools became normal and the 
subjective condition of the patient good. The rapid disappearance 
of the rdntgenological changes indicates that no deep anatomical 
changes were present, Avhich is consistent .with the short duration 
of tlie illness, but that the main pathologic changes were easily 
reversible, as for example oedema and hyperaemia. 

Quite conversely, an excellent effect on the diarrhoea was 



^ ,,,e„ ve^ 

^ 7 nnd 3 at a timt. ^f^nnlnrlv notJceaDie 

- “’“-S 

:r;i— -“lint”—. — 

ba.feot the stools, »tes there _ 

time . c tlmre is a good improvement oi 

^™LsUy, cose 8 is ioteres .ng, » 

the X-ray pieture, though s pr„ro this may be con 

and did not change darin„ ^^^5 without 

eluded that cheinotherapy may^^ be 

diarrhoea. The same may be seen m 


Summary. 


a eases oi severe colitis and Iltd 

chcmotherapcutically "nth Sa ^ ^ medication treat- 

M & B 693 (together with our usual dietetic and m 

ment) are recorded. 

21 Therapeutical results: I case practically cured, but the cure 
cannot with certainty be attributed to cliemotherap^ j J 
improved, but in 1 of them the improvement cannot be y 

due to chemotherapy. 

1 case was unaffected. 

1 case was aggravated. _ _ ^ 

In 1 case treatment had to be discontinued on acc 


cation. 

3) The patient may subjectively feel completely well, and the 
stools be normal for months, even though pronounced changes are 
still revealed by X-ray examination. For this reason X-ray contro 
is absolutely necessary for the establishment of a cure. 
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4) The effect of chemotherapeutic preparations are not limited 
to patients Avith diarrhoea, but even in cases in which stools are 
normal to begin with an improvement may be seen in the rectal 
mucosa and on the X-ray. 
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Aspiration-biopsy of the Liver in Mononucleosis 
infectiosa and in Besnier-Boeck-Schaumann s 

disease. 

By 

CORNELIA van BEEK and A. J. CH. HAEX. 

(SnbmiUcd for publication October 19, 1912). 


Bingel(l) and his assistant 01ivct(2) in 1923, and again in 1926, 
pointed out the importance of liver puncture to diagnosis and 
treatment. The material on which they based their indications and 
contra-indications covered 140 cases. Tlie column of parenchyma- 
tous tissue obtained by the puncture, was fixed, embedded, cut and 
stained in the usual way. Although their results proved tliat a use- 
ful method of assistance in tlie diagnosis of liver diseases had been 
found, it was completely forgotten. In 1939 however the procedure 
was rediscovered: for this we are indebted to the American Baron (3) 
and especially to the Danes Iversen and Roholm (4). 

Using the technique of the two last-named authors one of us 
(Haex) performed more than 200 punctures of the liver in cases 
showing symptomatically a widely divergent character. In none, of 
the patients the operation caused any lasting injury, and in two 
cases only did we see a peritoneal reaction: these two patients were 
suffering from cholangiolitis. In both cases large masses of coli 
bacilli were gro^vn from the tissue obtained by the aspiration. 
Therefore, it should be borne in mind that in cases of icterus ac- 
companied by fever, and when coli bacilli are present in the duo- 
denal fluid, hver puncture is always risky, and should perhaps 
9 Acta med. scandinav. Vol. CXIII. 
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better be avoided. The puncture failed but very rarely and in 
contradiction to the finding of Baron (3) and Fiessinger (5) it suc- 
ceeded quite well in cirrhotic livers. As a control of the clinical diag- 
nosis the method has yielded valuable results, and by the aid of 
It the presence of leucemia, cirrhosis, or amyloidosis could be con- 
firmed or excluded. Twice a cancer metastasis was found, but this 
was more or less a question of chance, and if no metastases are met 
vdth, it does not mean that none are present. 

One half of the column of parenchymatous tissue was fixed in 4 
per cent -formalin; the other half in 96 per cent alcohol. In order to 
obtain an impression of the amount of glycogen present in various 
kinds of liver diseases, the tissue fixed in alcohol was stained hy 
the aid of Best’s method. 


A remarkable result of this investigation was that tissue of a 
normal living liver fixed in formalin does not show a trabecular but 
a mosaic structure, the cells being polygonal, sharply outlined and 
poor in protoplasm. This must be due to the presence of a large 
amount (6 — 8 g per cent) of glycogen. Ovang to a loss of glycogen in 
the last days of life and during the agony, the liver obtains the well- 
knovTi trabecular structure which it shows at autopsy. The latter, 
therefore, must be regarded as pathological. 

In the course of our work we came to the conclusion that the 
greater part of the specimen should be used for micro-glycogen-deter- 
minations. The results of these determinations, which will be fully 
described in another paper, were compared vith those obtained by 
the aid of the slides stained vuth Best’s method. There appeared to 
be complete parallelism between the two, and, as Nielsen, Okkels and 
Stochholm-Borresen (6) had found already in 1932 for dogs and gui- 
nea pigs, an estimation of the glycogen content by the aid of the 
slides is therefore practicable. 

In liver diseases of a most divergent nature the glycogen content 
of the liver was found to be normal. Exceptions were Basedow’s di- 
sease, adenoma of the islets of Langerhans and subacute atrophy of 
the liver, for here the slides stained according to Best as well as the 
quantitative micro-determination showed an unmistakable de- 
crease of the glycogen content. This is in agreement vdth, and at the 
same time an extension of, the results obtained by Krarup(7), ■ahp 
worked ynth slides stained according to Best, and found the amount 
^f glycogen in cases of hepatitis epidemica, obstructive jaundice and 
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cirrhosis unchanged. In a case of acute yellow atrophy of the liver 
practically no glycogen Avas found by him. Nuclear glycogen we 
recognized to be present in about 25 per cent of our cases; the finest 
slides were obtained from a patient who proved to have cancer 



In the nuclei sh^pncftad"^ 

seen. (x^oo). 


metastases in the liver n i 

hepresent i„ cells that artp„oHr,^r®'^T" “ 
Habsclmann(8),. Klestadtfmi 1 n, [Askanazya 

t,™; occasionally, however 1 to 

rich in glycogen. ’ “Iso in cells that wc 
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The foregoing sun>ey of liver biopsy in general is infeAd a 
.ntroduction to a discussion of the patL4rl ngtonh/v ™ 
..^umng t™ diseases (mononncleosis^infeeSri B^i:: 

eiilo a ® disease) which may be classUied with the reti 

cu o-endothehal affections. This is a group of diseases in IS 

p ogical changes of the reticulo-endothelial system form the 
most prominent symptom. With regard to diseaL like 4l.„id 



^ Fig. 2.g 

Mononucleosis infectiosa. ‘'Seen under a low power the aspect is like that 
of myeloid Icucemia. (x 100). 


fever, lues, tuberculosis, malaria etc. it is still an open question 
whether they should be placed in this group or whether they arebet- 
ter left in the group of infectious diseases. Mononucleosis infectiosa 
[Du Bois(lO) and van der Zwaag(ll)] and Besnier-Boeck-Schau- 
mann’s disease [Sezary (19)] at any rate have by various authors 
been referred to this group. The etiology of these diseases has not 
yet been fully elucidated. Sezary (19) placed them in a subdivision 
which he calls sreticuloses hyperplasiques». 

In mononucleosis infectiosa the blood contains a peculiar kind of 
monocytes, which have been regarded as stimulated reticulum cells. 
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Fig. 3. , .. • 

• • t Ptinm Three liver cells arc in the acl of mitosis. 
Mononucleosis infccliosa. ihr 

(X 400). 

affeetion might find a place as an acute form [according to Sdzary 

^'\'tte Bterature we had at our disposal we did not find records of 
liver changes in mononucleosis infeciiosa. As the patients as a ru e 
recover, but few ohductions have been made, and these apparently 
revealed no conspicuous changes in the liver. However, as mono- 
nucleosis infectiosa is regarded by some authors [Du Bois ( 10 ), van 
der Zwaag ( 11 )] as a disturbance of the reticulo-endothelial system, 
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and as it may even be accompanied by icterus [Bruins SlotflPM 
.t eemed hkely to us that nevertheteohanges hf Za' 

positive Paul-Bunnell reaction (1/224) and the following blood for- 
u a. eosinophils 0; stab cells 5 per cent; segmented forms 7 per 



Fig.- 4. 

Mononucleosis infectiosa. Three and a half weeks after the first puncture 
the liver tissue is once more practically normal, (x 400). 


cent; monoc 3 rtes and lymphocytes 88 per cent; total number of 
leucocytes: 9700. Fourteen days after he fell ill, a liver puncture; was 
performed, which revealed a quite peculiar condition of the tissue. 
Especially when seen under a low power it reminded one of myeloid 
leucemia (fig. 2). More strongly magnified the liver cells appeared 
to be interspersed with numerous monocytoids and some polymor- 
phonuclear leucocytes. The number of mitoses was considerable, 
but it was impossible to make out whether the dividing cells still 
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n nr were already suspended m the blood 
belonged to the wa Q^jg^j-ved in the liver cells themselves, 
stream. Mitoses were ’ „{ glycogen (fig. 3). 

which contained but a nvon contained numerous 

Thetriaugiesof Eeruan -^n^^^^^^ 

‘rnuuctf was ide. which revealed a practically uoriual 



Fig. 5. ' ■ ■ 

Bcsnier-Boeck-Schaumann’s disease. Triangle df Kiernan, in which a sub- 
railiar tubercle containing a giant cell may be seen, (x 200). 


condition of the liver tissue (fig, 4), the only abnormality being that 
the triangles of Kiernan were still rich in lymphocytes. A relative 
lymphocytosis was still present (45 per cent). 

The second disease studied by us was that of Besnier-Boeck- 
Schaumann, Sfeary (19) regards this as a ))r6ticulose hyperplasique; 
evolution chronique». 

On four patients, whose disease on clinical as well as on rdnt- 
genological grounds had been diagnosed as that of Besnier-Boeck- 
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Fig. 6. 

Besnier-Boeck-Schaumann’s disease. Embedded in the parenchyma two 
subrailiar tubercles are tound. (x 70). 


chyma (fig. 6), though in the triangles too they were not completely 
absent. In the specimens of the txvo remaining patients the micro- 
scopical assay revealed no abnormality. 

The observation made by Nickerson (13) at autopsy, that in the 
case of the disease* of Besnier-Boeck-Schaumann the liver is usually 
affected, is corroborated by bur findings. Nickerson found in five 
of his six cases the above described foci; mostly they occurred in the 
portal connective tissue, but in the lobules themselves too they were 
sometimes met with. Of patients suffering from this disease too hut 
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fe^oMuctionsapeKno™ aUlpcd— ^ 

Where ^fu” Tvhereabouts ot the foci often fails, 

:: GehsattcUU), Dee,n,a„(15) 

sLun.ann( 16 ), Nickerson ( 13 ). Cotter ( 17 ) 

Harrell (18) show that dissemination preferably takes place 

wards the triangles of Kiernan. 


Summary. 

The microscopical aspect of liver tissue obtained by puncture 
from the living organ and fixed immediately, is described. 

The normal liver docs not show a trabecular, but owing to the 
presence of a large amount of glj^cogcn, a mosaic structure. A de- 
crease of the glycogen content is in the diseased liver but rarely 
observed. It was seen only in Basedow’s disease, adenoma of Ibe 
islets of Langerhans and subacute atrophy of the liver, In 25 per 
cent of the cases nuclear glycogen was met with. 

Mononucleosis infectiosa is an affection of Ihcreliculo-cndolhclinl 
system. In a patient suffering from this disease a proliferation of 
monocytoid cells was found in the midst of the liver cells, w'hicb 
themselves also sliowcd mitoses. The microscopical aspect resembled 
that presented by myeloid leucemia. After 3 % weeks the tissue Imd 
regained its normal condition. 

In the disease of Besnicr-Bocck-Schaumann snbmiliar, non 
caseous, epitheloid tubercles are met witli, Tlicy occur mainlv in the 
triangles of ffiernan. 
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Chronic miliary tuberculosis. 

By 

S. van CREVELD and G. J. HUET. 
(Submillcd for publication October 22 , 1942 ). 


J. Iniroduciion. 

According to current conceptions, the arise of a niiliai y tubercu- 
losis depends on some conditions, the most important of v,’hicU arc*, 
the presence of tubercle bacilli in a sufficient number in the blood 
stream, the virulence of these bacilli, and further the way in which 
the individual reacts upon his infection with tuberculosis. Miliary 
tuberculosis may become manifest in ever)' slade of a tuberculosis, 
but experience has shown that most cases of miliary tuberculosis 
occur in early youth and more especially during the first year of life. 
Next to this also the age of puberty brings forth an increased pre- 
disposition. Besides, with the extension of the radiographical 
examination it has appeared that development, course and dura- 
tion of a miliary tuberculosis may sliow great variety. Based on 
these facts a classification has been made in acute, subacute and 
chronic miliary tuberculosis, and especially of late experience.' has 
learnt that these chronic cases may pass on to recovery. 

In recent years the problem of chronic miliary tuberculosis has 
greatly drawn the attention of many investigators. Especially l\vo 
questions have been plated in the foreground: does chronic miliary 
tuberculosis really exist and if so, in which way origin, course and 
eventual healing can be explained? And secondly: how can this 
chrome mihary tuberculosis be diagnosed? — In this article we 



136 


S. VAN CilEVELD and 


G. J. riUET. 


rani to discuss these questions on the base of a number of observa- 

tions o our orvn, and we 'vill enter more especially into the different 

possibilities of explaining the arise of chronic miliary tuberculosis 


2. Differeniiaiion from non~iuberculous conditions in which the 
radiograph of the lungs also shows many minute spots. 

Wliereas the diagnosis of acute miliary tuberculosis is based on 
definite patliological findings, that of chronic miliary dissemina- 
tion is often made on relatively loose grounds. This namely often 
happens when in a patient with positive tuberculin tests the radio- 
graph of the lungs shows many diffusely spread small spots. How- 
ever, in such cases first of all one has to distinguish clearly from 
other conditions in Avhich the radiograph of the lungs also shows 
many minute spots. A number of these conditions usually can be 
differentiated rather easily from miliary tuberculosis; so for instance 
miliary carcinosis, coniosis, multiple pyaemic small abscesses, 
leukemic infiltrates of miliary form, disseminated influenza-pneumo- 
nias, definite forms of lymphogranuloma, definite storage-diseases 
and bilharziosis of the lungs. Of late this series has been enlarged by 
two other diseases in which the radiograph of the lungs also greatly 
suggests miliary tuberculosis: in the first place the idiopathic 
progressive brown induration of the lung (Glanzmann) where the 
spots, visible in the radiograph, are due to a marked hemosiderosis 
of the lungs as a consequence of recurring slight and large hemor- 
rhages. The second disease is the diffuse myomatosis or fibrosis of 
the lung with formation of cysts (compare a. o, Rosendal). The 
relatively small number of cases of this last mentioned disease, de- 
scribed till yet, partly shows relation to tuberous sclerosis. In 
this affection the cysts may be invisible in an ordinary radiograph 
(but clearly visible , in a tomographic picture; compare a. o. de 
Fine Licht), so that radiographically there may exist a great re- 
semblance to miliary tuberculosis. However, ^s a rule also the 
differentiation of miliary tuberculosis from these two diseases is not 
difficult, but other diseases often offer greater difficulties in this 
respect, such as pulmonary congestion. Besnier-Boeck’s disease and 
tuberculous bronchopneumonia with confluating foci. Especia y 
the distinction from Besnier-Boeck’s disease may. give rise to grea 
difficulties. As a fact there exists a series of criterions which eventu- 




Fig. 1. Radiograph o£ the lungs in a case of Besnier-Boeck's disease: 
typical broadened hilar shadows, reticular pattern in both lungs. 

ally can be used in differentiating between this disease and chronic 
miliary tuberculosis: negative tuberculin tests, typical broadened 
hilar glands, on the radiograph of the lungs usually a more reticu- 
lar than spotted pattern of the foci ^ (compare fig. 1), more or less 

^ The broadening^- of the hilar glar.d may, be absent, but notwithstanding 
this the reticular pallern may be so typical that it justifies the diagnosis 
of Besnier-Boeck's disease. . ; 
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typical localization of bone cysts, deviations in the protein spectrum 
increased ca cmm content of the serum, renal calculi (compare a o’ 

diffie^drl ■ , the differentiation remains 

d fficult, this holds true a. o. also for the course of deviations visible 

m the radiograph, for just as in chronic miliary tuberculosis also in 
Besnier-Boeck’s disease the deviations of the lungs may totally 
disappear. There exists a legitimate hope that the differential 
diagnosis between Besnier-Boeck’s disease and chronic miliary 
tuberculosis in such dubious cases will be facilitated by the disco- 
very of Kveim in Oslo. This author has described a skin reaction 
which is performed by means of an extract of a lymphgland, re- 
moved from a patient suffering from Besnier-Boeck’s disease in the 
active stade. The reaction should have a specific character (com- 
pare also a. 0 . the discussion-remarks of Lomholt and van Dale). 


3. Criteria for the diagnosis of chronic miliary tuberculosis. 


In connection to the above mentioned facts it appears to be ne- 
cessary that the diagnosis of chronic miliary tuberculosis should be 
submitted to severe criteria, which should be fulfilled as much as 
possible. These criteria are: 

1. positive tuberculin tests. 

2. eventual certainty that there has existed a contact infection. 

3. if possible presence of tubercle bacilli in the gastric lavage 
or in the sputum. 

With a view to the conclusive force for the hematogenous gene- 
sis it is necessary, that the following conditions should be fuKilled 
as much as possible: 

1. the presence of such foci outside the lungs as only can arise 
by hematogenous dissemination: i. e. foci in bones or joints, in 
lymphglands, skin, kidney, eye, spleen and liver. To these are 
also belonging calcified foci in liver and spleen, which during life 
have been established radiographically (compare a. o. Courtin and 
Duken, Hellgren, Duken, and Plieninger). 


Wallgren has found highly pronounced calcification in the spleen in one 
case Avhich came to autopsy and he also points to the fact that these cal- 
cified foci undoubtedly might have been established during ife. In one 
of the cases reported upon by Klingenstein the removed spleen appea 
ed to contain, next to caseated, also calcified tubercles. 
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2. regular spreading of the stnaU foci in both lungs. _ 

3 the presence of smd! foci of about the same size. However. 

on this rule there are exceptions which nevertheless are due to a 
miliary dissemination (compare later on the second case on which 

ifordw to get an opinion about the way in which a case of mili- 
ary tuberculosis eventually has developed, it is of importance to 

consider the following facts. ^ ^ ... j 

1. The presence whether or not of factors indicating a restricted 

dissemination (monoarticular or multiple foci of the bones, the 
intact condition of the kidneys, the failing of swelling of the spleen, 


of meningitis etc.) Here we have to remark, however, that not 
rarely a miliary tuberculosis occurs with localization of tubercles 
in organs of great vital importance (kidneys, chorioidea), which 
takes a chronic and frequently favourable course. 


In the case of Ladenius, described in the thesis of Duyster, a boy, aged 
15 years, suffered from miliary dissemination in the lungs, a bilateral 
kidney- and a bladder-tuberculosis, gonitis tuberculosa, tuberculosis of 
one drum of the ear, while in the fundus oculi first one, later on a second 
tubercle could be found. Nevertheless, the boy still proved to be in good 
condition 5 years after the first examination. 

In this connection we must also mention the observation of Opie and 
Anderson concerning a case in which not only liver, lungs and spleen prov- 
ed to be interlarded with calcified small nodules, but where also a number 
of calcified nodules were found on the pia mater over the frontal lobes of the 
brains. 


2. The localization of the metastases and the succession in 
which these metastases and the miliary dissemination in the lungs 

occur. Further on in this article we shall give a nearer discussion of 
this point. 

3. The presence whether or not of arguments speaking in favour 
of the benignity of the infection (as such may count a. o. a combi- 
nation with lupus or the presence of papulo-necrotic foci): 

4. The final stade of the disease: does there exist a complete 

specific exsndative process - or a calcification, which is more in 
h Je ^ “ Hbwever, we must directly remark 

coles Ai 'I?™ are dra™ the 

ta the n T n «««ences. Not rarely we see 

» the literature that also such cases are reckoned among ti™ :! 
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fienesis of r“““ “"""“ting tuberculosis occurred. The 

fide rl these compbcahons is very intricate hosvever, and tor 

son we think it advisable to leave the cases ivith such a 
course out of account; ^ 


4. Cases observed in the Children’s Sanatorium »Hoog-Blaricum,. 

All cases of chronic miliary tuberculosis on which we report here, 
are children who have been nursed during a long time in the Child- 
ren’s Sanatorium »Hoog-Blaricum.) (Holland). Most children have 
shovTi during the course of the disease distinct extra-pulmonal 
tuberculous lesions which only can be explained by a spreading of 
tubercle bacilli by way of the blood stream. This in i self may be 
considered as an argument in favour of the conception that also the 
symptoms of miliary tuberculosis of the lungs in these cases must be 
explained by a dissemination of tubercle bacilli along the blood 
stream. 

Case 1. This girl, when 3 years old, probably had an erythema nodo- 
sum. At the age of 4 % years she got diphteria, followed by paralyses. 
Sliortly afterwards slie complained of the right leg; the diagnosis of coxitis 
tuberculosa was made. At first she was treated with extension, later on a 
plasterbandage was applied. In tlie beginning of 1925, when 9 % year 
old, she was nursed once more in a surgical department on account of the 
coxitis; after some time suspected symptoms of the lungs were found, so 
that she was transferred to an infernal department. In April 1925 the 
radiograph of the lungs revealed that the surroundings of the right hilum 
were too much pronounced and especially in the right lower zone were 
several calcified foci. The left hilum showed a similar picture in a smaller 
degree. The Pirquet test was positive. No expectoration. The source of 
infection most probably' was the mother. 

In Sept. 1925 at the age of 10 years, she came to the Sanatorium in 
good general condition. The thyroid gland was distinctly palpable. At 
physical examination only very slight deviations were noticed in the 
lungs. The Pirquet test was positive. The radiographic examination of the 
lungs (Sept. 18, 1925) however showed a miliary dissemination in both lungs 
and a hilar infiltration at the right side. In the beginning the temperature 
was subfebrile, later on normal. On a radiograph of the beginning of Dec. 
1925 it appeared, that the miliary spots had decreased. In the middle of 
Febr. 1926 the right hilum was dense and broad, in the right lower zone 
a calcified primary complex was seen, and the whole right side showed a 
slightly diffuse veiling. The miliary aspect of dissemination had comple- 
tely dissappeared. On the radiograph of the lungs, taken in the middle of 
Nov. 1926 a calcified primary focus was visible in the right lower zone and 




Fig. 2. Radiograph of the lungs in case 2 on admission: diffuse course 
mottling of both lungs -with broadened hilar shadows. 


regularly Avent to school. In June 1942 we learnt that she had remained in 
good condition and that also the thumb had not given rise to complaints. 

Case 3. When admitted to the Sanatorium, in Jan. 1934, this boy was 
nearly 2 years old; the mother suffered from tuberculosis of the lungs. The 
disease of the child began after whooping cough; a radiograph of the lungs 
at the age of 1 % year showed at the right side a primary complex and fur- 
ther a hematogenous early dissemination [)>Fruhstreuung» of the German 
authors) in both lungs. The tuberculin tests w'ere positive; from the fasting 
stomach content tubercle bacilli could be cultivated. The spleen was en- 
larged, the temperature subfebrile. 

On admission to the Sanatorium diffuse stenotic breath sounds could 
be heard over both lungs. The radiograph showed in the right lower zone a' 
primary complex and further a diffuse dissemination in both lungs. Some 
months afterwards the child got a scrofuloderma on the abdominal wall. At 
that time the spleen was no more palpable; the temperature still was 
subfebrile. Half a year after admission the radiograph of the lungs showed 
in the right lower zone a calcified primary complex and further in right and 
left lung numerous lesions which clearly were about to calcify. Shortly 
afterwards the temperature became- normal and remained so;, in the sto- 
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mach content tubercle bacilli could no longer be detected. The wliolo 
pricees had bewme inactive. In Febr. 1936 the 

‘Shortly afterwards, wIieR the boy Avas nearly 4 ye . , 

grap?oI » eepeeially in the right upper acne, shelved many calc- 
fied^suots- further a large calcified focus in the right lower zone and cal- 
cilicaUons’in both hili, at right more than at lett. 
the radiograph still was about, the same, noth the exception that 
calcified spots in the right upper Mue and elsewhere had ” 

number. The boy had kept well. In -Upr. 1912 the red cell sedimentation 

was normal. 


Case 4. This girl, whose mother and brother have been nurscd.in a sana- 
torium, has been ailing since the age of 4 years] she often has fever, vomits 
a great deal and is very soon exhausted. When G years old, she is admitted 
to a children’s hospital, where thediagnosisofpulmonary tuberculosis was 
made. The radiograph shows a diffuse dissemination with small foci in both 
lungs, further a pronounced hilai' and at left juohably also a paratrachcal 
glandular swelling. She remained in the children’s hospital during 1 Yo year 
and was discharged on account of whooping cough being introduced in that 
department. Then the girl went to school during 7 months, but she became 
ailing again and was very soon tired; only with great exertion ^Yas she able 
to sit in an upright position, which in the beginning was ascribed to lier 
corpulency. However, examination showed the existence of a spondylitis, 
and she u^as laid in a plaster bed. In Aug. 1925, when about 9 years old, 
she was admitted to the Sanatorium on account of this spondjditis. The 
girl was very stout; the temperature subfebrile. At percussion and auscul- 
tation the lungs-showed only small deviations. There was a pointed gibbiis 
of thoracalis VII and VIIJ. The radiograph of the lungs revealed a hilar 


infiltration at the right side and further a bilateral paratrachcal glandular 
swelling. In the lungs, especially in the left one and in tlie upper zone of 
the right one, a rather large number of fairly coarse lesions were present; 
the picture of a miliary dissemination liad dissappeared. The radiograph of 
the lungs, 2 months after admission, showed on both sides a rather pro- 
nounced hilar infiltration and a somewhat broadened mediastinum. For 
the rest the aspect of the lungs was fairly normal, apart from some small 
foci near the left hilum. Also on later radiographs of the lungs no distinct 
deviations could be found any more, apart from a slightly broadened modi- 
astmum. - The spondylitis had given rise to a destruction of tlior. VII and 
\ f II, the remnants of which had grown together to a -wedge 

could be detected lor Hus fact, oven not in 1940, when at tl,c ana ol 23 

S '■o'-Koncral con- 

aiiion, apart from the corpulency and small size, was good. 


P y ical examination no deviations could bo found, but oi 
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thP ^ "'ill' a hilar process on 

the left side. The spots greatly varied in size. The Pirmiet test wp^ nn-- 

tive. Two months later the high temperature decreased. The radiograph shl'i 

showed the same picture with diffusely spread numerous smaller and 

coarser foci and at the left side a.hilar process. — On admission to the Sam- 
torium, in Oct. 1925, the general condition was excellent; the boy then'was 
4 years old. The spleen was not palpable, the respiration frequent aid 
supeificial. Percussion revealed dullness over the left part of the thorax 
At auscultation highly weakened breath sounds with bronchitic murmirs 
could be_^ heard over the left side. Phlyctaenular conjunctivitis of the left 
ejm. The temperature remained slightly elevated during the first months. 
The radiographs of both lungs showed numerous fine and coarser stippling! 
At the left side a dense shadow was visible from hilum to top. After a three 
months’ stay in the Sanatorium the patient left the institute, contrary to 
the doctor’s advice. One year and a half later the boy again was febrile, 
and now he had a coxitis. At admission to a hospital there was, moreover 
again an extensive pulmonary process. 

Two years after discharge from the Sanatorium the radiogi'aph of the 
lungs revealed at the right side a fairly large number of calcified points and 
also many spots, at the left side an extensive pleural thickening. Another 
two years later the radiograph revealed at the right side still a relatively 
large nuihber of calcified points, especially in the right upper zone, but 
no spots; at the left side the pleural thickening. Especially on account of 
the coxitis the patient had spent 2 % years in a sanatorium. — In Apr. 
1942, when the patient was 20 years old, he lived at home, but walking caus- 
ed great difficulties and he spends his life principally in a sitting position. 


Case 6. In the spring of 1925 this boy, aged 2 % years, fell ill with fever 
and coughing fits; occasionally he also was dyspnoeic. Shortly afterwards 
he had many subcutaneous hemorrhages, but the number of thrombocytes 
was about normal and the bleeding time only slightly prolonged. The 
general condition was good; no fever. Occasionally phlyctaenular conjunc- 
tivitis. The Pirquet test was strongly positive. Examination of the lungs: 
on both sides many dry sibilent bronchitic murmers and during a long time 
at the left side in the lower zone behind, there was shortened percussion 
with weakened breath sounds. The spleen was not palpable. The radiograph 
of the lungs at the age of 3 years showed the characteristic picture of a 
miliary tuberculosis with infiltration of the right hilum. In the right fundus 
the ophthalmologist then suspected the presence of a rather large tubercle. 
These findings gave rise to an unfavourable prognosis, notwithstanding the 
good general condition of the patient. When however the radiograph of the 
lungs of some months later gave just the same picture, while the general 
condition also had remained as good as before, admission to a sanatorium 

was recommended. , 

This occurred in Nov. 1925, when the boy was 3 1/3 years old. Physical 
examination of the thorax: at the left side the frontal part is rather dull; 
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on the sternum and behind hiiateral dullness next to the spinal column. At 
the left side in front and behind weakened breath sounds. Tlie spleen is not 
palpable. The Mantoux reaction is positive. The radiograph of the lungs 
reveals a miliary dissemination, which is more pronounced at right than at 
left. The diazo test is negative. — Plalf a year after admission the radio- 
graph showed remnants of relatively numerous, fairly coai'sc foci and a 
dense right hilum. Anotlier radiograph, taken 8 months later, showed a 
displacement cf the heart to the left; miliai’y lesions no longer were visible. 
At the left side in front end in the middle was a diffuse veiling. Another 2 
months later, when the boy was nearly 5 years old, tJie radiograph showed 
a displacement of heart and mediastinum to (he left, and on the right 
side the pattern was much more pronounced than at the left one. During 
thestay in the Sanatorium the temperature was normal to subfcbrile apart 
from a short period with tops to more than 40° C. 


At discharge from the Sanatorium, when the boy was nearly 5 yeai's old 

i L'frt "’““""""''“I 11,.™ Ilierigli'l .ind showed 

a rather marked dullness at percussion will, weakened brealli sounds. — 

At the age of 11 years the only complaint consisted in a slight cough .and 

rad ? h <l.Tspnoeic. No tubercle bacilli in Ihe sputum ’ The 

red cell sedimentation was normal. ^l'»ium, i jw 


broadened and in the riahf miHriin nffht Inium was somewhat 

he cultivated. ‘ * h'^^ago no tubercle bacilli could 

Fehr. ^9347 DuIlLt'onVeTcrsS^ Sanalorium (in 

on auscultation weakened breath 
radiograph of the lungs showed a hazv infill 7^" 

■ ^ ^'^^terally many irregular m i 7 no 

^9»riygood. Now from the stomach 7 i’ conditioinyas 

-ied. On the radiograph 

with calcification of the infiltration fn the j dccrcn.scd 

ter admission no tubercle bacilli could "^ontlm 

^^"^Peratufefor fw!' the f.a.siu,g 

increased^ sedimentation also durhm irrogulm- and 

!• 1 t*^t’ticularities durim? fim f n remained 

SiSi3?“SSS~ 
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still one montli later the radiogi-aph of the lungs showed a coarse mil ^ 

0 c oudy picture. .After another month there wasacollaps of the lung in the 
rig It lower zone, which had disappeared some months later. The Pironet 
test was positive. At percussion and auscultation few deviations- the g^fe- 
ral condition was satisfactory. The temperature had slight daily ’variations 
From the stomach content tubercle bacilli could be cultivated. 

At admission to the Sanatorium, in June 1936, the girl, now 6 years old, 
was very pale; her feeding condition was satisfactory. At percussion and 
auscultation there were few particularities. The radiograph of the lungs 
showed a marked broadening of the middle shadow, and on both sides ^eri- 
hilar fine spots situated very close together. The stomach lavage repea- 
tedly was positive. The radiographical deviations remained about the same 
during many months. However, the general condition deteriorated during 
the course of the nursing time (8 months). After some time the abdomen 
became swollen with abnormal resistance, especially on the right side, so 
that the -whole picture was highly suggestive of an adhesive peritoniiis. 
The red cell sedimentation increased. — Some months after discharge the 
girl died at the age of nearly 7 years; the deterioration had been a rapid 
one, and some weeks before death there had appeared abdominal exsudate 
with edema of the abdominal w-all, legs and face. No deviations of the 
urine. No necropsy. — So in this case death had occurred about two years 
after the first finding of a miliary dissemination on the radiograph of the 
lungs. 

We have inserted this case to the series of chronic healed miliary tuber- 
culosis, because here the death probably is a consequence of the complica- 
tion with tuberculous peritonitis and not of the chronic miliary tuberculosis 
of the lungs. 

Case 9. This hoy, when 9 % years old, got fever after he had been cough- 
ing for about two years; he appeared to suffer from a pleural effusion at the 
right side, with a positive Pirquet test. The radiograph revealed a thickening 
of the right hilum and many small hazy shadows in both lungs. Three 
months later he got a spina ventosa of the right small toe with a fistula. 
Some months later, at the end of May 1934, he was admitted to the Sana- 
torium where the radiograph of the lungs showed in the upper and middle 
zones numerous fine spots, somewhat larger and more irregular than 
usually is seen in cases of miliary tuberculosis. Further there was a hilar 
inliltration at the right side. Radiographs of later dates showed that the 
number of spots gradually was decreasing, so that finally they had disap- 
peared alltogether. A source of infection was unknown, and from'the fast- 
ing stomach content tubercle bacilli never could be cultivated. Dupmg 
the stay in the Sanatorium the boy moreover got a scrofuloderma of th 
right tldgh and spina ventosa at both hands, then a cold abscess near! 
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J further a swelling of the right ankle joint 

w[tt"onsSble boni- tod. In Ibe beginning ll.o tcmperntoe bad boon 

uf hviip and the red cell sedimentation was greatly increased. 

When the hoy was 15 years old, the radiograph of the lungs showed 
1 • f TLorp ctill were existing two spinae ventosae, of '\\lnch 

OM warscratched out. The diagnosis of the pathologist was tuhorculosis 
but no tubercle bacilli could be found. One of the spmae ventosae persisted 

sSy afterwards a sister of this patient died of 
with tuberculous meningitis. The possibility cannot be excluded thal both 
brother and sister have been infected by some unknown patient with open 
tuberculosis; at any rate it is highly improbable that the boy with his nega- 
tive stomach lavage should have infected his sister from a nearly healed 
spina ventosa. 


Case 10. This girl suffered from a pneumonia at the age of -1 years; she 
kept on coughing and when 9 years old she got a painful swelling of the left 
ankle. Then she still was coughing. The Pirquet lest was positive. The 
family history was free from tuberculosis. The feeding condition was good. 
In Febr. 1936, when 9 % years old, she was admitted to the Sanatorium 
with a severe swelling of the left ankle. Radiographically the skeleton of 
the left leg and foot proved to be very atrophic. The radiograph of the 
lungs showed general spotty dissemination in both lungs and a bulging 
shadow at the right side in tlie upper zone next to the vessels (parairachcal 
glandular swelling). From tliestomach content tubercle bacilli of the human 
type could be cultivated. During many months the swelling of the ankle 
and the bony affection in this region were the dominant, factors in the 
morbid picture. Already after some months the miliary lesions had disap- 
. peared on the radiograph of the lungs but the paratracheal glandular 
swelling at the right side remained. From the stomach content still. many 
times tubercle bacilli could be cultivated; finally the culture test repeatedlv- 
became negative. The girl remained in the Sanatorium during 3 years; at 
discharge the foot was in a quiet condition and the fislulae which formerlv 
had appeared, were closed. 


On a radiograph of the lungs, made 5 months after the discharge from 
the Sanatorium, there- was a scarce calcified stippling in Loth upper zone.s 
Two years after the discharge the girl appeared to he in good condition 
She could go without a bridle and had no complains. The lungs at percussion 
and aUHCuItation, and also radioerapWcally sl.osvcd no dokli^s 


Snito aid f'' 

u moreover a hilar mfillralion at the right side. The Pir 
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>a] e/fysion l^ter she got a pleu- 

Je rSn” Thl . T" dissemination then m4 

retroceding. The temperature always was normal, the red cell sediment? 

n always increased. Five months after the first examination the snutum 

no longer contained tubercle bacilli. ^ ™ 

the tfri r ■ Sanatorium for 

e first time. She now produced sputum from which tubercle bacilli again 

could be cultivated. The radiograph of the lungs still showed a dissemina- 
tion of small noduli in both lungs, which noduli became coarser in down- 
ward direction. After some months the sputum became negative and re- 
mained so. The numerous foci on the radiograph of the lungs gradually de- 
creased in number. After two years radiographically no deviations of the 
lungs could be found anymore. 

In the mean time in the clinical picture were dominant the tuberculosis of 
the ankle and a renal tuberculosis which was developing in such a degree 
that at the age of 16 years a nephrectomy at the right side had to be per- 
formed. After that the general condition first declined, but the patient 
recovered. The radiograph pf the lungs, 4 months after the nephrectomy, 
showed a somewhat marbled design over the lungtops, but further no 
deviations. Her general condition then was excellent. 

However, at the age of 19 years, after an influenza, there again appeared 
symptoms of an affection of the left top of the lung, so that at present the 
girl is still nursed in a hospital. The sputum which in the beginning again 
had been positive, now (Jan. 1942) has become once more negative. 

Case 12. When 12 years old this boy got influenza and after that re- 
mained ailing and listless; at the Dispensary an affection of the lung was 
diagnosed. Then at the age of 12 % years he was admitted to a children’s 
clinic, where the Pirquet test was found to be positive. The radiograph 
of the lungs show'ed a hematogenous dissemination in both lungs with 
densifying in the left upper lobe and along the right border of the heart; 
further bilaterally an enlarged hilum with perihilar infiltration at the 
right side. The red ceil sedimentation was increased. In the beginning the 
temperature was rather elevated, especially at night. During the further 
stay in the clinic there was a period of fever with pains in the left elbow, 
accompanied by redness, swelling and functio laesa. The urine was normal. 
The appetite remained good and the weight regularly increased. There was 
no cough, no expectoration. The father formerly had suffered from, open 
pulmonary tuberculosis, and one of his children had died of this disease. 

In Sept. 1941 the boy, then 13 years old, was admitted to the Sanato- 
rium. The general condition was moderate. In the neck at the left side a 
small hard gland was palpable. The thorax of the boy was distmtJy 
asthenic. At percussion the thorax in the left upper zone in front and 
behind, and in the left lower zone was somewdiat impaired; at auscultation 
there were harsh breath sounds, no rhonchi. The radiograph of the lungs 
showed numerous small spots which by means of an intensified pattern 
the lungs appeared to cohere together. Through the left lower zone numer- 
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^ coflitpred Paratracheally at the right side there 

ous minute spots were sea • 

was a glandular j^. ^lie red cell sedimentation was nor- 

, frvtinfi Tlip deviations found at percussion and ausculta- 

tuberculosa was in the Sanatorium the general 

condition improved. In March 1942 the reticular pattern on the radio- 
graph of the^ungs was much less pronounced; m the second 
space at the right side a somewhat greater spot still was visible. At the end 

of July the patient had a cold abscess in the left clbo%v. 

In order to examinewhether the deviations which repeatedly have been 
found in the blood of patients with Besnier-Bocck’s disease, (in protein 
spectrum and calcium content) also occur in these cases of chronic miliary 
tuberculosis, we determined the calcium content of the serum and the 
protein spectrum of this boy in Jan. 1942. The calcium content of the serum 
was 10.8 mg %, the fibrinogen content of the plasma 3.86 ®/tio, and the total 
protein content of the serum 7.5 % of which 63.5 % albumin and 36.5 % 
globulin, while the residual nitrogen content amounted to 0.25%. All 
these values appear to bo fairly normal ones (compare also case 13). 

Case 13. When 14 years old, this girl suffered in Jan. 1941 from Influ- 
enza, and some months later she got a pneumonia and a pleural cffn.'ion at 
the right side. On account of this she was taken into the hospital in April 
1941 and while there she got a pleural effusion at the left side. On the 
radiograph of the lungs of llio beginning of June 1941 there was visible 
at the right side an interlobar line and paratracheally a compact shadow 
compound of two parts; further diffusely in both lungs many liny and coar- 
ser spots. The Pirquet test and the sputum were positive. The red cell sedi- 
mentation was high. The general condition greatly improved during tlie 
half a year’s stay in the hospital. In Aug. 1941 the percussion sound at 
the left side in the lower zone was dull over a space one hand’s breadth; 
auscultation there revealed weakened breath sounds and intensified vocal 
fremitus, but no rhonchi. Radiograpliicaliy the shadow at the right side 
paratracheally was somewhat enlarged. In the left hiluin also now a more 
compact shadow could he seen. The foci over both lungs still were present , 
but less pronounced. The temperature high till subfehrile in the beginning’ 
became normal after some months. The source of infection was unknown! 
In Nov. 1941, when the girl was 15 years old, she was admitted to tlic 

and the left lower part behind was impaired. The left lunc hordor u-'.< 

deviaUons. The radiograph of the lungs revealed Dial the right simw 
phre„.co.coslaIis «s veiled; 11, e rigU I,i„™ ,vus infill^led In I " 

IT— ■" '->8 

-SJsrrj:— 
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With the stomach content were positive (human tubercle bacilli) Th^ cna- 
mentation rate of the red cells was somewhat increased. Shortly liter admil'- 
si n the girl sprained her left ankle; swelling arose and painfulness at'nal 
pa ion at the medial side of the right ankle joint, which\fter sorS 
s ill were pi esent and at puncture produced some drops of clear fluid. The 
culture test with this fluid was negative; the radiograph did not rewal a 
bony focus nor any atrophy. The cartilage of the joint was unchanged. 

In Jan. 1943 the calcium content of the serum was normal the total 
protein content 7.89 %, viz. 3.2 o/„ globulin and 4.G7 % albumin; so the 
value for the globulin was slightly increased. 


Case 14. This boj’’, when 9 years, old, suffered from pneumonia, from 
which he only slowly recovered; then after examination by the school- 
physician he was sent to a children’s hospital, though there did not exist- 
an'y particular complaints. The feeding condition was satisfactory. The 
Pirquet test was positive. The radiograph of the lungs revealed remnants 
of a right pleural effusion and changes in the tissue of the lung below the 
right hilum. Further there appeared to exist an inveterate spondylitis oi 
.the 4th and 5th lumbar vertebrae. The stomach content was some times 
positive, later on negative. The source of infection remained unknown. 

In the beginning of Dec. 1939, at the age of 9 Yg years, the'boy was 
admitted to the Sanatorium; then his condition was moderate. Atinspira- ' 
tion the excursion of the thorax at the right side was distinctly impaired. 
The radiograph of the vertebral column revealed an extensive destruction 
of the 4th and 5th lumbar vertebrae with disappearance of the interver- 
tebral disk; the spondylitic process still W'as active. The radiograph of the 
lungs show'ed a great number of tiny spots; the mediastinum was somewhat 
broadened. The red cell sedimentation was always increased. The fundus 
oculi showed no particularities. The stools often had a pappy consistency 
and occasionally contained much fat. The provisional diagnosis was; 
dissemination of foci in both lungs, witli pleural thickening in the right 
lower zone; spondylitis of the 4th and 5th lumbar vertebrae; probably also 
tuberculosis of the mesenterial glands. — In the beginning the temperature- 
was high, then it decreased during the long lasting nursing time. 

Now, in Aug. 1942, the boy practically has recovered, apart from tuber- 
culous bacilluria; also the abdominal process has quietened as far as the 
resorption of ingested food is concerned. 

S. In how far were ihe criieria mentioned sub 3, present in the 
above-mentioned cases? 

a) Tuberculin tests. In all cases these were positive. To this we 
can add that all the communicated cases, apart from two exceptions 
— the cases 3 and 6, in which the children were younger — were 
concerning children who at the moment when the diagnosis of 
miliary tuberculosis was made were older than 3 years. 
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b> The exislracc of a contact infection. In most casc.s a source 
of infection could be indicated in the nearest environments. 

0 ) The demonstration of tubercle bacilli in the gaslnc lavage or 
in the sputum. In 9 cases out of the U the culture or G.-pig test or 
both have been performed v-ith the tasting stomach content. In 
8 out of these 9 cases these tests were positive. Four limes tubercle 


bacilli of the human type could be isolated. 

d) The presence of lesions outside the lungs, which only could 
have arisen hematogenously. The following list enumerates the 
changes which in the various cases with more or less certainty can 


be reckoned to such lesions: 
case 1: coxitis. 

» 2: swelling of he left thumb, without radiographically demon- 
strable changes of the Ihumb. 

» 3: scrofulodermata on the abdominal w'all. 

)> 4: spondylitis. 

» 5: coxitis. 

» 6: chorioiditis tuberculosa? 

» 7: lichen scrofulosorum. 

» 9; spinac venlosac, scrofuloderma; swelling of the right fool- 
joint; cold abscess near the left elbow and right knee. 

» 10: sw'olUng of the left ankle, the tuberculous nature, of which 
how'ever could not be proved. 

» 11: sw'elling of the right ankle; renal lubcrciiJo.sis. 


» 12: pain in l!ic left elbow' with redness and swelling; later on 
cold abscess of tlie left elbow; chorioiditis tuberculosa. 

» 13: chorioiditis tuberculosa? 

» 14: spondylitis. 


e) As concerns the spreading of llie foci in both lungs and tlic 
presence of small foci of about the same size, also Ibis condition has 
been fulfilled in the greater part of the described cases. In the 
beginning the radiograph of the lungs showed in all cases a homo- 
genous spreading of innumerable foci in both lungs. The shadows 

were either fine (cases 1, 3, 4 G73dl1ioinr,. r 
0 coarse (cases 

^ and 10), or of varying size (cases 5 and 13). 

PracfcTirr“ °8raph .also . cvealod .a hilar inlillralc an.l 

S oLlrr r “ "f ” 

was found of many foci 
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6. Waijs of explanation. 

Especially of late several authors have tried to find an exnlana.’ 
ion for the fact that miliary tuberculosis (of the lungs) not seldom 
lakes a protracted course and that these cases frequently recover. 
In this way different hypotheses have been suggested on the chronic 
mihary dissemination. However, in asking oneself whether these 
different ways of explanation are supported by a sufficient number 
of cases and arguments, in our opinion this question must be an- 
swerred in the negative. Therefore, with reference to the cases 
mentioned above, and to data from tlie literature we want to give 
once more a short review of these different hypotheses, in order to 
attain a better founded, acceptable explanation of the pathoge- 
nesis. 


A. There is no question about a miliary dissemination, but one 
has to deal here with multiple, exogenic infections or vdth a broncho- 
genous dissemination, f. i. by perforation of a tuberculous gland. 
— It docs not wonder that such relatively simple explanations 
could come in the foreground. For the innumerable miliary or coarse 
foci, which in chronic miliary tuberculosis are found besides other 
deviations on the radiograph of the lungs, in the further course 
frequently show changes in character and extension. In the case of 
chronic miliary tuberculosis with a favourable course the foci 
become much denser. They may disappear totally, but there occur 
cases in which they still become denser, and thus show changes 
which are quite common in foci of indisputable exogenic origin. So 
in his judgment one has to ascribe special significance to the 
deviations which especially in tlie beginning were visible on the 
radiograph of the lungs, and to the metastases existing outside the 
lungs. If the (fine and coarse) foci were innumerable in the beginn- 
ing, then the possibility could be excluded that one has to deal wnth a 
multiple infection, the more so when next to a highly suspected 
radiograph of the lungs, also distinct proofs are present for the 
existence of a hematogenous dissemination in organs outside the 


We directly have to add here that of course the possibility 
remains that after- the expiration of a healed hematogenous (or 
bronchogenous) dissemination a new exogenic infection occurs. And 
this possibility has to be considered especially when this newmfec- 
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lion asain shows the characteristic picture of a primary complex 

or — in order to use the name introduced by Schwartz of as ar^- 

iuB complex. Schwartz himself lately gave several examples of such 
cL; a O. that of a girl, aged 7 yc,ars, in winch rad.ograplncal y 
and anatomically numerous minute scars (calcified foci) hat icin 
found in the lungs, which had to he regarded as remnants of a 
tuberculous infection of a long lime ago. In these foci no tuherclo 
bacilli could be demonstrated. Next to this there cxisled a fresh 
primary complex in one lung with fresii liemnlogcnous dissonmi.a- 
tion in lungs, spleen and kidneys (compare also Terplan). However, 
in these cases the foci rarely will be present in such a large numlier 
that the picture of miliary tuberculosis arises. 

Neither can we accept for the majority of our cases the hypo- 
thesis, that the picture could be explained by a bronchogenou.s 
dissemination. Such an explanation could only lie taken into con- 
sideration when the radiographically demonstrable foci should be 
localized principally in one lung, or in both lungbases, while other 
symptoms of a hematogenous dissemination as a rule arc absent, — 
We further can add, that in chronic miliar^’ tuberculosis jialhologic- 
ally the localization of the deviations in the lungs (primary in the 
interstitium) is different from that of the primary lesions in exo- 
genic aerogenic infections or in a bronchogenous di.ssemination 
(primary alveolitis and cndobronchilis). 

B. Explanation of the chronic miliary tuberculosis by a lijmpho- 
genous disseminalion. 

Various auUiors have remarked that in judging a hcmalogcnous 
dissemination due attention should be paid to the conduct of .the 
lymphatic system. This first of all is due lo the con.siderjition tliat. 
this dissemination rather often originates from cascated lym])h- 
glands; secondly lo the fact that there occur (rare) cases of tuber- 
culosis, which principally lake the course of a tuberculosis of the 
l^phglands (compare a.o. Pagcl); ami fiirlhcr one has to consider 
the fact that a hematogenous disscnimation not rarely i.s followed by 
a disease of the lymphvesscis, so a spreading along the lymplnvay-i 
(lymphangitis reticularis of Haiiseraann and of Schiirniann) The 
clinical picture of such a lymphangitis reticularis could he that of a 
chrome hematogenous tuberculosis (a, o. Assmann and P al, ,, 
mann), Radio^.aphicaiiy the lungs i„ these cases .sliould sliow next 
to a fine stippimg, also a pattern „r fine ,veb-like appearc„re";C 
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m the meshes of this network are situated minute spots, thus a pic- 
ture resembling that m lympliangitis carcinomatosa. 

The further clinical and radiographical course in such cases of 
ymphogenous dissemination — as described a. o. by Schurmann — 
IS, however, greatly differing from what we could observe in our 
cases. For the chronic interstitial proliferation of connective tissue 
winch occurs in cases of lymphangitis tuberculosa, frequently should 
lead to highly pronounced dyspnoea and a striking cyanosis, even- 
tually also to emphysema. In the long run there exists the possi- 
bility that also hypertrophy of the right ventricle and decompensa- 
tio cordis may arise. And the lungs should show, next to the disse- 
minated tubercles, typical round or nearly round roles, without any 
infiltration of the surroundings, and which radiographically should 
be characterized by round or oval clearings. — Further in studying 
the descriptions of cases of lymphangitis reticularis, one gets the 
impression — and this also holds true for part of those cases de- 
scribed as cases of tuberculosis of the lymphglands, namely those in 
which caseification was lacldng — that repeatedly one had to deal 
with cases of Bcsnier-Boeck’s disease (compare a. o.Pagel). However, 
at present the tuberculous etiologj' of this disease is by no means 
an irrefutable fact and the localisations which in this disease may 
occur also elsewiiere in the body, so outside the lungs, usually have 
another aspect than those found in most cases of chronic miliary 
tuberculosis outside the lungs. Moreover it is difficult to understand 
that a lymphogenous spreading sliould give rise to the picture of 
(chronic) miliary tuberculosis, as this w'ould mean a spreading 
contrary to the direction of the normal lymph stream (compare 
a. 0. Fish). 

Besides, different authors assume that in lymphangitis reti- 
cularis of tuberculous etiology there principally should exist a 
process localized in the lungs (compare a. o. Miller). But even in this 
line of thoughts the explanation of the healed miliary tuberculosis 
by means of lymphogenous dissemination is only acceptable at the 
utmost for a small part of the cases, as usually the process is not 

restricted to the lungs. ‘ 

So though the possibility cannot be denied that the picture o 

chronic miliary tuberculosis may occur by means of a lymphoge- 
nous dissemination, still one must be rather sceptic in face of the 
data about the frequency of this lymphogenous dissemination m the 
cases of healed miliary tuberculosis. 
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In the case of Hoyle and Vaizey, where a lymphogenous spreading^ 

4 a 1 on the radiograpliic and tlm necropsy features, the (ub^r 
cSs eliolog^vas by no means ascorlainod. In Iho anamnesis Ihcrc was 

no contacl nSl> tuberculosis, the family ““’’■'Y™ 
culosis and in the sputum no tubercle bacilli could be found Ibougli has 
been examined 5 times. Also in the mucus, obtained by a bronchoscopy, 
Se bacilli wee absent. And finally also after deal no “ ’ 

could be found in six different slides of the lungs, nor in two slides of Ij inpb- 
glands. - Fish was unable to find in any of Ibo cases which came to autop.sy 
(6 out of 10) an indication for a lymphogenous spreading in the lung. 

C. Another liypothesis assumes that in Uie cxplanniion of Ihc 
chronic course of a miliary tuberculosis Ihc qnnniUij of ihc disseminat- 
ed tubercle bacilli in the blood stream should be ofgrcni.significancc, 
and the repetition of the dissemination. Tliis liy^polhcsis 1ms been 
suggested a. o. by Hein and by Miller. In the chronic miliary tuber- 
culosis one should have to deal with a dissemination occurring only 
once or when recurring only with a relatively small quanlitt' 
of bacilli. This contrary to the acute miliary tuberculosis where, 
according to most current conceptions, a massive rupture of a 
veine tubercle respectively a continous dissemination in t he blood 
stream takes place. 

As arguments in favour of this above-mentioned b^Tiotbesis wc 
can mention: 

1. The relatively rare occurrence of meningitis in chronic, miliar}^ 
tuberculosis (in childhood). Of 104 cases, collected by Hoyle and 
Vaizey from the literature (we will not discuss here wbelbcr in rcali ty 
all these were cases of chronic miliary tuberculosis according to the 
present criteria), only 9 patients died of meningitis, viz. the 2nd 
case of V. Miiralt.thc case of v. Kern and Johan, the 2nd case 
of Deul, the 18th case of Delarue, the first case of Risl c. s. (1926) 
the 2nd case of Schwenk and tlic cases resp. of Ril<Hw, Fdci 
and Jaqaerod. This number stands in si, nr], conlrarilclion to 
the frequency ol meningitis in acute milinry luberculosis 

2. The fact that m 3 obsenmtions of our own, there were indica- 

‘"^'lorioidca, while, , on, enin- 

The patient of Ladenius, descrihed in the thesis of nuystcr had 
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In the rare cases of chronic miliary tuberculosis, where a number 
of tubercles were found to be present in the chorioidea, the patiL 
er on died indeed from meningitis (compare in this connection 
a. 0, the case described by v. Kern and Johan). 

As arguments contrary to the above-mentioned hypothesis one 
could advance however, that from the literature it has clearly 
appeared that clinically no sharp division can be made between 
the acute miliary tuberculosis and the chronic form -with an usually 
favourable prognosis; different kinds of forms with greatly varying 
clinical course, may occur. In the forms with a chronic course not 


seldom a renewal of the symptoms of activity is seen (fever, red cell 
sedimentation, morphological blood picture) at the same time ivith 
the occurrence of new, extra-pulmonary localizations. This could be 
explained best by assuming a recurrence of the bacillaemia. In the 
cases with a chronic course which come to autopsy, in dications for 
this conception can be found in so far as in the lungs (and often in 
other organs) characteristic acute miliary tubercles, fibrous nodules 
and eventually calcified tubercles are present at the same time. 

D. Still another way of explanation finds its starting-point in the 
following. Different authors were struck by the fact that in cases of 
chronic miliary tuberculosis with a lethal and non-lethal course the 
radiograph of the thorax often revealed a pronounced broadening of 
the upper mediastinal shadow. t¥e were able to observe this also 
nearly constantly in our cases. In the cases which came to au- 
topsy, on this place often numerous large caseated paratracheal 
glands were found. Now these paratracheal glands in the upper 
part of the mediastinum should form the last line of defense against 
the passing of the tubercle bacilli into the blood stream such as 
indeed has been demonstrated by Ghon, Kudlich and Schmiedl. 


The presence of these caseated glands would explain the inclina- 
tion to the recurrent tuberculous bacillaemia. Now the conception 
is this: while in the acute miliary tuberculosis the lung cannot act 
sufficiently as a filter because issuing from the veine tubercle a 
massiv quantity of tubercle bacilli enters into the circulation, or 
because the veine tubercle is situated in the lungs, this filter-action 
is effective in chronic miliary tuberculosis. This effectiveness is 
based either on the fact that the point of issue of the miliary tubercu- 
losis is situated at the venous side of the circulation, thus ° 
the organs before the pulmonary circulation (a), or in the fact tha 
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„ • i, sitaitcd in the mentioned lymphglands ol the medinsti- 

oases the possibility exists that in a d.sse- 

XS XL occurs only once, the 1^^^ , 

sub (a) The point of issue of the chronic nnhary tnbcrcnlosis is 
situated aUhevLous side of the circulation. In our opinion there 
are some arguments for the supposition that this foo“s of on i. 
localized at the pulmonary side of the right hear ; a o, the fact that 
in cases iiith a lethal cour.se liver, spleen and tadneys repeatedly 
contained only very few luhcrclcs, and further the tael, llml in 
eases of chronic miliorj' tuberculosis the miliary’ disscminalion not 
rarely was preceded by a bony foens. 


This occurred a. o. in one of our own eases (number 1), iii f be 2nd, 3rd, atb 
and lOtli case of Hoyle and Vaizcy, in 3 eases of Hein (eases 2, )0 and 20), 
in the cases of Courlin and Dulcon, in tbal of Acufia and Hazhn, hi nnolbor 
case of Duken and probably in (be first case of Plicningcr. 

The third case of Hoyle and Yaizey f. i, was tbal of a girl, IG years old, 
who showed as first clinical lesion a tuberculosis of Ibc left tarsus, 
which preceded the further manifestation by about 8 months. 


sub (!))• Spreading along live lymphglands of Ibc mcdinstinnrn, 
ductus thoracicus, vena subclavia, etc. In favour of this possibibly 
are those cases wliere a tuberculosis of the ductus llioracicus Ijad 
been found (compare a, o. the ease, reported upon by Burnand), 
and those cases in which a cascated glandular tuberculosis was 
present. To these last mentioned cases are belonging tlie 2nd case 
of Rist c, s,, the 3rd case of Edcl, and the first one of Pierson, 

Very important in connection to this way of explanation (sub D) 
is especially the case of Tr^molidres and Jloussoir, where at autopsy, 
besides caseated bronchial and mcdiaslirml glands, also were fotind 
a. 0 . miliary tubercles on the valves of the. right heart. 

However, we may not conceal llic fact that most of the eases 
cited here were no eases of chronic licalcd miliary lubcrcAiIosis, 
but concerned patients with a chronic miliary Inbcrculosis who 
had died. So they do not belong to the series of chronic miliary 
tuberculosis in the more limited sense. But still these eases may lead 
0 a better insight into the pathogenesis of the chronic miliary tuber- 
culosis, and for that reason they have been cited here 

E. The chronic miliary tuberculosis is caused by a disscminnlion 
of dead or weakened iuberck baciUL The disseminnlion of dead or 
weakened tubercle bacilli should load niodificaUon" iXbo c™- 

Ada mcd. scandinav. Vol. CXIU. 
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ditions of immunity and in this way also gives rise to other natw 

““Mctioo Burton-Wood has suggested 
phenomentf ‘'■kerculosis should be an exsudalivc 


The allergic reaction should be the cause that no typical tubercu 
lous tissue is formed but a more atypical inflammation tissue which 
may be resorbed again. The conception of Nicaud that dead bacilli 
play an etiological r61e in the occurrence of chronic miliary tuber- 
culosis, is excluded by the fact that during the life of patients wth 
chronic miliary tuberculosis frequently virulent tubercle bacilli 
could be cultivated from 'sputum or stomach content, or from 
localizations in different organs; further by the fact that these 
tubercle- bacilli also after an eventual death regularly could be 
demonstrated by staining or by the culture or G.-pig test in large 
amounts. 


It is quite well acceptable, however, that weakened tubercle 
bacilli play a r61e here, and practically this comes all to the same 
thing. Weakened tubercle bacilli indeed may originate from a 
primary focus, which is the cause of positive sputum. Then we 
have only to accept that this decreased virulence has arisen along 
the way from the lung via a chain of lymphglands of the mediasti- 
num to the ductus thoracicus, and from there to the blood 


stream (vena subclavia), in which tract the lung also may serve 
as a filter. 

The following arguments plead in favour of the hypothesis of 
weakened bacilli being the principal factor: 

a. cases of chronic miliary tuberculosis, accompanied by lupus. 
Plieninger, Hein and Rist (1937) have communicated such cases. 


The case of Rist (1937) concerned a boy aged 14 years, who had a dry 
cough already for 2 years. Feeding condition was very good. The radio- 
graph of the thorax showed a fine mottled miliary, tuberculosis in both lungs. 
No deviations at percussion and auscultation. Since one year the patient 
has lupus of the right elbow and of the neck. Tuberculin test highly posi- 
tive. 16 Months later: no more cough; the lupus spots have remained (he 
same. The radiograph of the lungs shows a marked clearing of both lungs. 
21 Months after the first consultation: the general condition is excellent, 
the radiogi-aph of the lungs is normal. 10 Months later: the patient coughs 
in the morning with slight expectoration. Shortened percussion and 
weakened breath sounds over the right upper lobe. Badiopaph.of 
lungs; cavity in theright upper lobe; no trace of miliary dissemination, l 
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•tsro Tpnpnl condition good, no fever. Already 3 months 

sputum was positive. Ge e p and been replaced by a 

later tl« tSIt i„ II , 0 eporadioal spulun,. 

shot” 0 toe of a former eavily. Another 2 years later: general cond - 
Uonrcel “ The patient regularly is at tvork. The radiograph only 
vea fa partly calcifL scar. The lupus spot in the neck .shea Cl, li,a 
at tt eTow still pern No particularities at percussion and 

auscultation. 


b. The cases in which papulo-necrotic tuberculides appeared to 
exist as it is usually accepted in this affection that tlicy arc caused 
by tubercle bacilli of decreased virulence. The occurrence of tuber- 
culides has repeatedly been observed in chronic miliary tuberculosis 
(in 12 of 120 cases, collected by Hoyle and Vaizcy), o. a. by Kulz- 
nitzld and Bittorf, Hitzenberger, Marlow, further by Miller and 
Fish, and in nr. 7 of our ov.ti cases. 

c. The cases of chronic miliary tuberculosis with a benign course 
in very young children, aged only some months. Such cases have 
been described a. o. by Zarfl (liowcvcr, in this case the tuberculin 
test 3 times was negative) and by Duken (3 cases in babies). 


Tlie 2nd case of Duken was that of a boy aged 5 months. It was a pro- 
mature infant, birth weight 2000 gram.s. Already during the fir.sl 3 months 
of life the child o. a. suffered from a severe cougli and practically it did not 
increase in weight. The mother had died from tuberculosis when the 
child was 3 months old. The tuberculin lest was already positive 
when the baby was aged 2 monlbs. Examination wiien the boy was 5 
months old: occasional fever; the child is .skinny, slightly cyanotic and 
shows severe rickets. No deviations in the lung.s at percussion and auscul- 
tation. Liver and spleen arc greatly enlarged. The radiograph of (lie Jung.'; 
showed the typical coarse mottling of miliary tuberculosis. Many tubercles 
of the skin, occurring with intermissions. In ll)c further cour.M) gradual 
improvement was observed. The radiograpli of the Jung.s at the age of 1 */> 
years showed complete clearance. 


F, Explanation of the chronic miliary tuberculosis by co-opera- 
non of several factors. 

Tlras the five above-mentioned ways of explanation Iiave 

thTthen T™ /"I We are of opinion 

he firat one (multiple exogenic infections or broncliogenous 

dissemma ion) had to be rejected. The second one OtSeL" 
ases. Each of the three other hypotheses (disscminalion 
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occurring once, or if recurring, with a small quantity of tubercle 
acilli; bacilli of decreased virulence, respectively an allergic reaction 
which causes atypical inflammation tissue, which may be reab- 
sorbed; the explanation by the filter-activity of the lung along the 
venous way or along the lymph glands can explain only part of the 
particularities of the morbid picture. But each of them leaves 
unaccountable the other clinical particularities which could be ob- 
served in our ow cases and in that of others. So we had to consider 
in how far the occurrence of the chronic miliary tuberculosis has to 
be ascribed to the co-operation of several factors. We are of opinion 
that indeed many facts are speaking in favour of this conception and 
especially we are thinking of the possibility that the cause lies in a 
hmited dissemination of tubercle bacilli Avith decreased virulence, 
which.reach the vena subclavia via the lymph glands of themedias- 
tinum and the ductus thoracicus, and in this way pass into the 
blood stream. Thus this way of explaining the chronic miliary 
tuberculosis encloses the hypotheses mentioned sub C, D and E, 
and makes clear many clinical particularities of the morbid picture 
which have been discussed here. Especially in this way it becomes 
comprehensible why the prognosis of the hematogenous dissemina- 
tion in this chronic miliary tuberculosis as a rule contrasts so 
favourably with that of the acute miliary tuberculosis, where 
according to the current explanation one factor is determining the 
prognosis, viz. the perforation of the veine tubercle. 


Summary. 

This article in the first place deals with the differential diag- 
nosis of the chronic miliary tuberculosis of the lungs against non- 
tuberculous affections in which the radiograph of the lungs shows 
multiple minute spots. Then the criteria are enumerated which as 
much as possible should be fulfilled for the making of the diagnosis 
of chronic miliary tuberculosis. This is followed by a report on 14 
cases of chronic miliary tuberculosis in children, which m the course 
of years could be observed in the Children’s Sanatorium »Hoog- 
Blaricum)) (Holland), and which, with one exception, all had a 
quoad vitam favourable course. All cases are tested with reference 
to the above mentioned criteria. Then follows a detailed discus- 
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ol the different explanations of the pathogenesis of chronic 
SLy tLrenlosis. The opinion is pronounced that the cause 
of tliis morbid picture should bo ascribed to the co-operation of 
different factors which make the arise of the disease coniprchonsible, 
and which moreover makes erddent ivhytbe 
miliary tuberculosis as a rule contrasts so favouiably to that o 

acute miliary tuberculosis. 
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Hunger and Pains brought on by Ingestion of 

Adrenaline. 


By 

GEORG C. BRUN. 

(Submillcd for publication November 2, 1042). 


As wll appear from a previous publication (1012), it has been 
demonstrated that peroral administration of 2 — 3 mg adrenaline 
dissolved in 4—6 cm^ 35 vol. % alcohol to patients suffering from 
gastric ulcer in neai ly all cases, tliough sometimes only after repeated 
ingestion, gave rise to dyspeptic symptoms in tlic form of oppres- . 
sion and pain, sometimes nausea, wlticli closely resembled the spon- 
taneous sjTOploms of llie patients. In some cases llic attacks sub- 
sided spontaneously in the course of 10 — 15 minutes. In other 
instances, in which the sjmiploms persisted, the pain gcncralh' soon 
disappeared after ingestion of nitroglycerin. 

Simultaneous registration of the contractions of the stomacli 
by the balloon method showed that vigorous hunger contractions de- 
veloped a pressure of 15—25 mm Hg, lasting for 3 — 10 seconds, 
which was bound to cause a closing of capillaries and veins. 

Continued experiments vith ingestion of adrenaline in alcohol 
on a further nine patients suffering from gastric ulcer fully con- ■ 
firmed the previous observations. 

How exactly the spontaneous ulcer symptoms of the patients 
. could be reproduced by means of adrenaline, even when they tended 
to take tlie form of the so-called pylorospastic attacks, is best sho^^•n 
by the following example. 
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A man aged 50, had been admitted to the Rigshospital a- 

Iho sj mptoms being repeated vomiting 5-6 bom alter meals, preS S 
some oppression 10-15 m, notes before the vomiting. The «tMksr®w 

" auttmin. Tiiey came on and subsided quite abranil, 

^’Vhile in hospital the patient was free from symptoms. 

^ Tins patient was given 3 mg adrenaline in 6 cm^ 35 % alcohol i Nine 
minutes later he complained of discomfort, distension, faintness and perspi- 
ration. Sliortly after there was oppression across the epigastrium with 
strong nausea and water in the mouth; the patient was on the point o! 
vomiting. After this the symptoms subsided in the course of 5—6 minutes. 
According to the patient’s statement the whole attack closely resembled his 
spontaneous dj'speplic symptoms. 


The question as to tJie similarity between the spontaneous dys-. 
peptic symptoms and those produced by adrenahne is of consider- 
able interest. Does adrenaline merely lead to stimulation of the pain- 
percipient nerves of the stomach, or does it produce an actual mor- 
bid condition? 

The symptoms of the ulcer patients after ingestion of adrenaline 
bore a strildng resemblance to a recurrence of their illness, and the 
circumstance that many hours after the dyspeptic symptoms caused 
by the ingestion of adrenaline had subsided, some patients suffered 
renewed pains and oppression pointed in the same direction. But it 
is of course impossible to decide whether these spontaneous attacks 
would not have come on even if the patients had not been given 
adrenaline. 

The following experiment on a woman, aged 27, who had never 
previously had dyspepsia, definitely seem to indicate that a single 
ingestion of adrenaline is able to produce a slight morbid condition. 


Few minutes after ingestion of 3 mg adrenaline in 35 % alcohol a sen' 
sation of suction and oppression came on which rapidly became fairly 
pronounced and caused discomfort. Gradually nausea set in too, and one 
moment the subject was on the point of vomiting. After well over half an 
hour the symptoms had subsided, but in the evening, 5—6 hours later, there 
was a recurrence of nausea and oppression which persisted for many hours. 
For the next two days the subject felt well, but both evenings, there was 
oppression and nausea which did not subside until she lay down to s eep. 


1 As in all the other experiments in this W'ork, the solution 
solutio adrenalini hydrochloridi of the Pharmacopoea Damca, 
aliquot parts 70 % alcohol. 


used was the 
diluted with 
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The EHect of AdretiaUne Ingestion on Patients suffering 

from Achylia. 

The idea is probably still very generally entertained that the 
pain?of ulcer patients are caused by the gastric juice irritating the 

nlcpT or tli6 infisinod mucosa. 

Oline Christensen’s (1931) demonstration of the c ose connection 
between the contractions of the stomach and typical hunger pains, 
and the independence of gastric acidity of the ulcer pains, shows 
very clearly, however, that the pains may arise in other ways. 



Fig. 1. Part of the gastrographic curve from the sixth achylia patient. 
It should be noted that the strong sensations of hunger and oppression were 
felt while the stomach vvas practically quiescent. 


In order to find out whether there was after all reason to sup- 
pose that the adrenaline wus not the primary cause of the pain in the 
ulcer patients, but that the pains only came on if acid w^as simul- 
taneously present in the stomach, I have tried the effect of peroral 
administration of adrenaline to patients suffering from achylia. Six 
patients suffering from ach 3 dia refractory to histamine w^ere given 
the usual doses of adrenaline in alcohol. 


Four of the patients were subject to frequent dyspeptic symptoms, 

manifesting themselves in three of them as oppression immediately after 

meals. In the fourth patient, wdio also suffered from diabetes, the pains 

came on without any relation to meals. The only dyspeptic symptoms of 

the fifth patient were, in the main, heartburn and eructations. AIlTive 

patients felt perfectly well at the beginning of the experiment, 3— 8 minutes 

after ingestion of only 2 mg adrenaline in 4 cm^ 35 % alcohol they all showed 

yspep 1C symptoms m the form of oppression and moderate to very 

vomHerf ®P’?^strium, as well as nausea. Two of the patients 

patients’bothLTnTn'*-”'^ spontaneous symptoms of these 

patients both as to their nature and localisation. 
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A sixth aciij'Iia patient, a man aged 55, who suffprprt fmm m, 

haemoal'’? refractory simple anaemia witTa 

mcmoglobm percentage of 60. liad never known pain or oppression in the 

upper region of the abdomen. He would eat and tolerate all kinds of food 
I lus patient felt a very strong sensation of hunger a few minutes after the 
ingestion of 2 mg adrenaline. He did not remember ever having felt such 
intense and burning hunger before; at tlie same time the stomach was 
quiescent without any hunger contractions. (Pig. i) After 5 minutes there 
was incipient oppression, increasing rapidly to intense unpleasant oppres- 
sion radiating from the umbilicus to the epigastrium. The patient did not 
remember ever having had similar symptoms before. A few minutes later he 


was on the point of vomiting. After this the nausea and oppression soon 
subsided. 


The experiments sliowed that acliylia patients were at least 
just as responsive to adrenaline ingestion as ulcer patients. The 
symptoms set in shortly after ingestion of a single small dose of 
adrenaline. 

Thus a vasoconstrictive agent may produce typical dyspeptic 
symptoms in llic form of oppression and pain in the epigastrium 
as well as nausea and sometimes vomiting in ulcer patients as well 
as achylia patients. This speaks in favour of ibc supposition that the 
gastric symptoms after ingestion of adrenaline are primarily vascular 
phenomena, and that the adequate stimulus for the pain-percipient 
nerve ends of the stomach is not the action of acid hut changes in the 
condition of vascular contraction. 

If the notion that the gastric juice may play a part in the onset 
of spontaneous ulcer pains is to be adhered to, and tliis cannot of 
course be excluded, we can hardly get round the presumption that 

the vessels must be the medium througlnvlrich the gastric juice acts. 


The Effect on . Healthy Individuals of the Ingestion of 

Adrenaline. 

In his experiments on the effect of adrenaline A. Brems (1926) 
mentions that 4 mg adrenaline administered perorally to individuals 
who had not previously suffered from dyspeptic symptoms would 
now' and then give rise to a sensation of suction, cardialgia, and 

nausea. , 

After the observation of the strong effect of adrenaline on u cer 

patients and achylia patients a closer investigation of its effec 

on healthy individuals would seem to be of interest. 
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I haYe therdore carried out a aumbcrof experiments on healthy 
young men and rvomen, all of them medical students, who had not 
previously suffered from dyspeptic symptoms of. any importance. 

The suhiects came fasting to the experiment which took place 
in the morning at 8—9 o'cl. They were not told beforehand what 
they were given nor wliat its usual effect was. 

In all previous experiments with ingestion of adrenaline the 
contractions of the stomach were simultaneously registered by the 
balloon method. In these experiments pronounced dyspeptic 
symptoms appeared after ingestion of adrenaline, both in the periods 
with hunger contractions and w'hile the stomach was quiescent; the 
registering of the movements of the stomach during- the adrenaline 
experiments was therefore considered of minor importance, though 
in some cases, for instance "when the dyspepsia \vas felt verj'^ strong- 
ly simultaneously vith the hunger contractions, such registering 
might indeed afford objective confirmation of the statements of the 
subject. — On the other hand, more natural conditions w'crc ob- 
tained when the subject was not inconvenienced by the stomach 
tube. 

In order to find out whether anaesthetizing of the gastric mucosa 
had any influence on the effect of the adrenaline, a large dose of a 
local anaesthetic, nupercaine (pcrcainum »Ciba») or benzocaine, was 
administered in some cases, together with a little water, as far as 
possible when the gastric symptoms had reached their climax. 
Or nupercaine was given }vith the adrenaline, the adrenaline solu- 
tion ingested containing I % nupercaine hydrochloride, wdiich is the 

usual dose when nupercaine is used as an anaestlictic for the 
mucosa. 


Experiment 1. 

Ingestion of Adrenaline in an Alcoholic Solution. 

Male, T. W. M., aged 23. 

lit. 6S‘C.'’r‘' f ■>'^''“"8 ot Iho experiment. 

At 0 0 cl. ingestion of 3 mg adrenaline in 6 cm^ 35 % alcohol 

derL^stronrer "to aT tl 1 sucking hunger, consi- 
beginning oTthe number or minules elapsed attcr the 
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ot 3 mg adrenaline in 6 cm» 35 o/ aim), i 
Some mmules later strong hunger and a sensation of suction” ' 
some discomfort for a short time. ^ 

The expcrmcnl showed that there -was a marked increase in the 

sensation ol hunger a short time after ingesUon of adrenaiine- 
alcoliol. 


Experiment 2. 

Ingestion of Adrenaline in an Alcoholic Solution. 

Female, H. L. H.~L., aged 2C. 

No sensation of liunger at the beginning of the experiment. 

At 0 o’cl. ingestion of 3 mg adrenaline in 6 cm“ 35 % alcohol. After 5’ 
incipient hunger increasing at 10’ to moderate hunger. The sensation 
subsided again at 21’. Slight nausea accompanied the sensation of hunger, 
a symptom whicli the subject occasionally experienced in connection with 
strong hunger. 

At 22’ again ingestion of 3 mg adrenaline in G cm® 35 % alcohol. After 
33’ again moderate hunger which almost entirely subsided in the course of 
7 minutes. 

The experiment showed tliai a moderate sensation of hunger came 
on after ingestion of adrenalinc-alcohol. 

Experiment 3. 

Ingestion of Adrenaline in an Alcoholic Solution and of Nupercaine. 

Male, K. L. N., aged 28. 

Moderate hunger at the beginning of the experiment. 

At 0 o’cl. ingestion of 3 mg adrenaline in 6 cm® 35 % alcohol. 

After a couple of minutes increasing hunger with slight sensation of 
suction in the cardia. Tlie marked increase in the sensation of hunger per- 
sisted for about 10 minutes. — Thereafter moderate hunger which practic- 
ally disappeared after the administration at 21’ of 5 eg nupercamo with 25 
cm® of water. 

At 25’ again ingestion of 3 mg adrenaline in 6 cm® 35 % alcohol. At 30 a 
sensation of emptiness in the stomach and moderate hunger. During the 
next c. 20 minutes constant hunger at times very strong, and gradually a 
marked sensation of suction and tenderness under the left curvature. 

The experiment showed that increased hunger came on after 
the first ingestion of adrenaline. It subsided almost momentarily 
after the administration of nupercaine but rapidly came on again, 
this time accompanied by marked suction and tenderness, after 
a second ingestion of adrenaline-alcohol. 
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Ingestion oj Adrenaline in an 


Alcoholic Solution and. of Nupercainc and 
Benzocainc. 


Male, J. J., aged 24. 

The subject was not usually very hungry m the morning. 

No sensation of hunger at the beginning of the experiment. 

At 0 o’cl. ingestion of 3 mg adrenaline in 6 cm“ 35 % alcohol. 2 minutes 
later a strong sensation of hunger and slight suction and oppression in tlie 
left side of the epigastrium. At 4’ the sensation of hungCT was .stronger 
than the subject ever remembered to have felt it before. From 11 to 18 

hardly any hunger, after this again increasing hunger intensified to strong 
hunger at 32’. At this point 5 eg nupercainc was administered with 20 cm® 
of water. During the next G minutes the sensation of liungcr entirely dis- 
appeared. 

At 41’ again ingestion of 3 mg adrenaline in G cm® of alcohol. After 45’ 
fairly strong hunger, periodical rather unpleasant oppression, and occa.sion- 


ally stabbing pains in the epigastrium. 

At 69’ the subject drank 20 ctn^ of water. Directly after this the sensation 
of hunger subsided. A few minutes later, however, there was again strong 
hunger, suction and oppression. 

At 77’ the subject was given lOcm® of water to drink, wdicrcafter llie 
sensation of hunger decreased considerably at once. After a couple of minu- 
tes, however, it recurred and was very marked at 86’. 

At 87’ administration of 50 eg benzocainc and 20 cm® of water. During 
the following minutes the sensation of hunger subsided somewhat, without , 
however, disappearing at any time, and at 99’ fairly strong hunger was felt 
again. 


The experiment showed lliat an intense sensation of hunger 
came on a few' minutes after tlic ingestion of adrcnalinc-alcoirol. 
After repeated ingestion of adrenaline-alcoJiol suction, oppression, 
and stabbing pains in tlie epigastrium set in. Ingestion of nuper- 
came and benzocaine witli ivater, and ingestion of water alone, only 
relieved or reduced the sensation of hunger for a short time. 


UiXpcriment 5. 

0 / Airenallne and of Adrc„M„c and Kapareninc in an Alco- 
1 _ holic Solution. 

Male, E. E. J., aged 25, 

AtflvT”'*''' oxpcrimcnl, 

to S- 3teadHyl®™arg % “'col.ol. -From 2 ' 
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rium. At 38’ the sensation of huheer wac ac • 

WevorMlWore. There 

Of hunger gradually decreased. nereaiter the sensation 

The experiment showed a strong increase in the sensation of hunger 
after inpstion of adrenaline-alcohol as well as after adrenalii 
nupercaine-alcohol. 


Experiment 6. 

Ingestion of Adrenaline and Nupercaine in an Alcoholic Solution. 

Male, R. W., aged 25. 

The subject was not usually hungry in the morning. 

No hunger at the beginning of the experiment. 

At 0 0 cl. ingestion of 3 mg adrenaline and 6 eg nupercaine in 6 cm® 35 
alcohol. At 4’ there was a strong sensation of hunger, undoubtedly stronger 
than the subject had ever felt before. No other discomforts. 5 minutes 
later the hunger subsided. From 5’ to 12’ there was some suction in the 
epigastrium; after this no discomforts. 

The experiment showed that intense hunger of short duration 
followed by some suction in the epigastrium set in a few minutes 
after ingestion of adrenaline-nupercaine-alcohol. 


Experiment 7. 

Ingestion of Adrenaline and Nupercaine in an Alcoholic Solution. 

Male, E. D., aged 30. 

The subject was usually hungry in the morning. 

There was rather pronounced hunger at the beginning of the experiment. 

At 0 o’cl. ingestion of 3 mg adrenaline and G eg nupercaine in 6 cm® 35 % 
alcohol. In the course of % minute the sensation of hunger subsided. From 
3’ to 10’ there -was first tightness and burning in the upper part of the 
epigastrium, then successive spells of rather severe pain in the same place. 

At 16’ the sensation of hunger came on again. It rapidly increased in 
intensity and at 27’ it was stronger than the subject remembered ever 
having experienced it before. During the next 5—10 minutes the sensation 
of hunger decreased again. 

At 38’ ingestion of J % mg adrenaline and 3 eg nupercaine in 3 cm® 35 jo 
alcohol. Slight oppression was at once felt in the epigastrium and the 
sensation of hunger increased slightly. From 41’ to 53’ there were successive 
spells of moderate pain downwards in the epigastrium. Thereafter wellbeing 
and moderate hunger. 

The experiment showed that first pain and then intense hunger 
set in after, ingestion of adrenaline-nupercaine-alcohol. After 
repeated ingestion moderate transient pain. 
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Experiment 8. 

Ingestion of Adrenaline in an Alcoholic Solution. 

Male, H. T., aged 24. ^ 

The subject was not usually hun^y m the morning. ^ 

No sensation of hunger at the beginning of 

At 0 o’cl. ingestion of 3 mg adrenaline in 20 cm ^ ^ a oc o/ i nlml 

in the condition. At 17’ ingestion of 3 mg adrenaline m 6 cm 35 /o alcol ol. 
3 minutes later some distension which disappeared in the course of a et\ 

At 36’ again ingestion of 3 mg adrenaline in 6 cm® 35 % alcohol. After 
38’ slight nausea persisting for the next 17 minutes and increasing to an 
inclination to vomit. Also some distension. 


The experimeni showed that mild dyspeptic symptoms in the form 
of nausea and distension came on after repeated ingestion of adrena- 
line-alcohol. 

Experiment 9. 

Ingestion of Adrenaline in an Alcoholic Solution. 

Male, E, L., aged 24. ■ 

The subject was usually hungry in the morning. 

Moderate hunger at the beginning of the experiment. 

At 0 o’cl. ingestion of 3 mg adrenaline in 6 cm® 35 % alcohol. — Aflor 4 
minutes rather marked oppression in the epigastrium wdiich persisted for 
about 7 minutes. At the same time the sensation of hunger almost entirely 
disappeared. 


The expenment showed that shortly after ingestion of adrena- 
line-alcohol oppression in the epigastrium came on. 


Experiment 10, 

Ingestion of Adrenaline in an Alcoholic Solution. 

Male, M. S., aged 25. 

The subject was not usually hungry in the morning. 

No hunger at the beginning of the experiment. 

At 0 o’cl. ingestion of 3 mg adrenaline in G cm® 35 % alcohol. At 

To? oppression, whicli disappeared abruptly at V 
Immedialel^afflMh”^- 'I cm® 35 o/, alcoliolic solution, 

some h i r i 5 minutes. At 27> 

bacco smoke subject lighted a cigarette. After 6 inlialations of to- 

Xltr "’ 7 "^ 
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. The experiment showed that after ingestion of adrenaline-alcohn) 
some nausea and oppression came on, A moderate sensaHon „l 
tanger was quickly relieved by the smoking of a cigarette Tl! 
tolerance of tobacco seemed somewhat reduced. 


Experiment 11 . 

Ingestion of Adrenaline in an Alcoholic Solution and of Nupercainc. 

Male, G. I. — ^L., aged 26. 

The subject never felt hungry in the morning. 

No hunger at the beginning of the experiment. 

At 0 o’cl. ingestion of 3 mg adrenaline in 6 cm^ 35 % alcohol. From 
S’ to 8’ there was some oppression at the upper part of the epigastrium. 
Thereafter ease. No hunger. 

At 20’ ingestion of 5 eg nupercaine with 25 cm® of water; at 25’ again 
ingestion of 3 mg adrenaline in 6 cm® alcohol. From 41’ to 45’ there vi’as 
again oppression in the epigastrium of the same intensity as after the first 
ingestion of adrenaline. No hunger. 

The experiment showed that transient oppression in the epigast- 
rium came on shortly after ingestion of adrenaline. Ingestion of 
nupercaine did not prevent oppression. 


Experiment 12. 

Ingestion of Adrenaline in an Alcoholic Solution and of Benzocaine. 

Male, T. 0., aged 25. 

Moderate hunger at the beginning of the experiment. 

At 0 o’cl. administration of 3 mg adrenaline in 6 cm® 35 % alcohol. 
From 4’ to 13’ periodical rather unpleasant oppression in the epigastrium 
entirely overshadowing the sensation of hunger. From 28’ again increas- 
ing oppression, at times very unpleasant. 

At 37’ ingestion of 60 eg benzocaine and 20 cm® of water. 4 minutes later 
the oppression entirely disappeared. But from 48’ there was again strong 
oppression intensified to pain persisting till 60’. 

The experiment showed that periods of strong oppression in the 
epigastrium occurred up to 1 hour after ingestion of adrenaline. 50 
eg benzocaine only caused the dyspepsia to subside for some fevr 
minutes. 

Experiment 13. 

Ingestion of Adrenaline and Nupercaine in an Alcoholic Solution. 

Male, E. L., aged 25. 

Pronounced hunger at the beginning of the experiment. ^ ^ 

At 0 o’cl. ingestion of 3 mg adrenaline and 6 eg nupercaine in 6 cm® 35 « 
alcohol. For the first few minutes there was an appreciable decrease in t le 
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sensation of hunger. From 6’ increasing oppression across the epigastrium 
After a short pause again about 13‘ increasing oppres- 
sion intensified from 19’ and in the next 17 minutes to rather severe pains 
doivnwards in the epigastrium. Simultaneously increasing ^ 

subject gradually grew very pale and was clearly in^ca is rcss. 
Lgestion of y, 4 niiroslycerin and 6 cm> of water. 2 minutes later abrupt 

but only quite brief relief from oppression and pain. 

In the course of the next 20 minutes twice adminislration of % mg miro- 
glycerin and 10 cm^ of water. Thereafter all unpleasant sensations subsided. 

The experimeni showed that severe dyspeptic s>TTiplom.s of com- 
paratively long duration came on after a single ingestion of adrena- 
line-nupercaine-alcohol. Rapidly passing relief after ingestion of 
nitroglycerin. 

E.xperimenl 14. 


Ingestion of Adrenaline and Nupercaine in an Alcoholic Solution and of 

Alcohol (done. 

Male, J. G., aged 25. 

The subject was not usually very hungry in the morning. 

At the beginning of the experiment there was .slight hunger. 

At 0 o’cl. ingestion of <3 mg adrenaline and C eg nupercaine in G cm® 35 % 
alcohol. For the first few minutes after this there was increasing Imnger 
and nausea. At 7’ all sensations of hunger had disappeared and the nausea 
had abated. There was now persistent oppression in tlio cpign.slrinm, for 
the next 2 — 3 minutes intensified to very unplcasanl pain.s in the same 
place. The subject turned very pale. After 20’ the pains rapidly .subsided, 
and at 26’ the subject was quite restored. 

At 34’ ingestion of 6 cm^ 3S % alcohol without ensuing dyspepsia. 

The experiment showed that severe pains in tlic epigastrium 
came on shortly after ingestion of adrenaline-niipercainc-alcoliol. 
No dyspepsia after succeeding ingestion of alcohol alone. 


Experiment 15. 

Ingestion of Adrenaline and Nupercaine in an Alcoholic Solution. 
Male, V. S., aged 26, 

The subject was not usually hungry in the morning. 

No hunger at the beginning of the experiment. 

Mol " At-7 Siiu 1-^ and <7 eg nupercaine in C cm® 35 % 

g . After 29 the subject was quite restored. 

“““ Woms cimo on 

g ngestion of adrenahne-nupercaine-alcohol. 

12 ^ Acta met}, scandinao. Vol. CXIIl 
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Experiment 16. 

Ingestion of Adrenaline and Nupercaine as mil as Adrenaline nJnn ■ 

AicMic Solution. 4t2:zt:: " "* 

Male, 0. H., aged 25. 

Tlie subject was not usually hungry in the morning. 

No hunger at the beginning of the experiment. 

At 0 o’cl ingestion of s mg adrenaline and 6 eg nupercaine in 6 cm® 35 v 
alcohol From 4> to 9' marked oppression in the epigastrium of varyint 
intensity; thereafter wellbeing; no sensation of hunger, ^ ^ 

At 21’ ingestion of 3 mg adrenaline in 6 cm^ 35 % alcohol. At about 30’ 
there was pronounced oppression in tlie epigastrium of a few minutes’ dura- 
tion; after this wellbeing. 

At 36’ administration of 5 eg kephrine in 25 cm^ of water. From 39’ to 44’ 
there was oppression in the epigastrium, periodically more intense than be- 
fore, after which the subject again felt perfectly well. 

In the period 2 — 5 hours after the experiment the subject vomited 
three times, each time about half an hour after the intake of food. There 
was no preceding pain or nausea, but some perspiration and secretion of 
saliva about 5 minutes before the vomiting. 


The experiment showed that pronounced oppression in the epi- 
gastrium of short duration came on 4 — 7 minutes after ingestion of 
adrenalinc-nupercaine-alcoliol, adrenaline-alcohol, and kephrine 
solution. 


Experiment 17. 

Ingestion of Adrenaline and Nupercaine in an Alcoholic Solution. 

Male, H. S., aged 25. 

The subject was as a rule only very little hungry in the morning. 

Slight hunger at the beginning of the experiment. 

At 0 o’cl. ingestion of 3 mg adrenaline and 6 eg nupercaine in 6 cm® 35 % 
alcohol. From 5’ to 11’ there was moderate burning in the cardia. After this 
no discomfort. No hunger. 

At 27’ ingestion of 2 mg adrenaline and 4 eg nupercaine in 4 cm® 35 % 
alcohol without ensuing dyspeptic symptoms. 

From 42’ to 57’ the subject smoked a cigarette, inhaling the smoke 
as he generally did. Shortly after there was some trembling of the legs. At 
58’ the subject swallowed some moutliMs of tea and eat a mouthful of 
rjmhread. A strong feeling of discomfort in the cardia immediately came on, 
accompanied by severe nausea. Afraid that he would vomit he rose from 
the table hut felt so giddy and powerless that he was obliged to he “O'™ “ 
the floor. The subject was extremely pale and a cold sweat broke out. r , 
the next 20 minutes there were very severe pains in the cardia in successive 
spells, and nausea. During this period the subject was given 4—5 mirogt 
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• , n.sVe p,/ V mp each with some relief from the pcains. At 95’ .admi- 
Slraltn of 1 1, v^ol. A couple of minutes hater all discomfort had 

dis^ppemed.^^^ subject drank half a cup of tea without any unplcas.ant 
effects of any kind. 


The experimeni showed that a mild dyspepsia of sliorl duration 
set in after adrenaline-nupercainc-alcohol. Immcdialelj^ rafter the 
smoldng of a cigarette with the intake of food severe pain, nau- 
sea and mild collapse came on. Administration of vasodilating 
remedies had no great effect. 


Experiment 18. 

Ingestion 0 / Adrenaline and Ntipcrcainc in an AkohoUc Solution. 

Male, E. H., aged 25. 

The subject ^Yas as a rule somewhat hungry in Ibc morning. 

At the beginning of the experiment there w.as moderate lumger. 

At 0 o’cl. administration of 3 mg adrenaline and 0 eg nupercatne in 
6 cm® alcohol. From 3’ to 18’ opprc.ssion in the cpigaslrimn of varying 
intensity, thereafter comfort. Merely a .slight sonsalion of linnger. 

At 30’ ingestion of 2 rng adrenaline and 4 eg mtperenine in <1 cm® 35 % 
alcohol. From 31’ to 49’ some oppression in the opiga.sirinm; offer Ibis no 
discomfort. At 42’ the subject smoked a cigjxrcttc, inhaling the smoke 
without any resulting dtscomforfs. 

The experimeni showed that oppression in llic e])ign.s!rimu of 
about a quarter of an hour’s dural ion .set in after twice re])eatc(l 
ingestion of adrenalinc-nupcrcainc^AnJcoltol. No discomforts after 
succeeding cigarette smoking. 


Experiment 19. 

Ingestion of Adrenaline and Kupercainc in an Alcoholic Soliitian. 
Male, J. R., aged 25. 

The subject was gencrAalty somcwliaf Imngry in the morning 
Moderate hunger at (he liogiiming of the exponmenj. 

aicohol. AfterTno hmigor if 02 "!!!.'" G 95 % 
symptoms. ^ dy.sjuqdic 

The experiment showed tlmt no .sure reaction set in after iimes 

tion of adrenalme-nupercainc-alcoliol. ^ ' 
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Experiment 20 . . 

Ingestion of Adrenaline in an Alcoholic Solution. 

Female, G. H, — J., aged 24 . 

No sensation of hunger at the beginning of the experiment • 

At 0 0 cl. 24 , and 47* ingestion of 3 mg adrenaline in 6 cm« 35 % alcohol 
The cond^ition of the subject remained quite unchanged. Neither 
hunger nor dyspeptic symptoms occurred. 

The experiment showed that no reaction whatever set in despite 
a three times repeated ingestion of adrenaline-alcohol. 


Experimental Results. 

The experiments showed that in most cases healthy individuals 
developed pronounced symptoms after a single or two to three times 
repeated ingestion of a few mg adrenaline in an alcoholic solution. 
Only in 2 individuals out of 20 no effect was observed. 

The symptoms were hunger and discomfort, increasing to pain 
and nausea. 

Since the subjects were all fasting and several of them already 
more or less hungry at the beginning of the experiment, special cri- 
teria were needed to warrant the conclusion that the hunger had 
been produced by the ingested adrenaline. Such proofs were found 
partly in the circumstance that in some cases (experiments 4, 5, 6, 
and 7) the sensation of hunger wns more intense than the subjects 
remembered ever haxdng felt before, partly in the fact that the sen- 
sation of hunger as a rule came on from 2 to 10 minutes after the 
ingestion of adrenaline, and after having subsided recurred in seve- 
ral instances after repeated ingestion of adrenaline (Experiments 
1, 2, 3, 4, and 5). 

Hunger occurred alone only as a rare exception. It was nearly 
always accompanied by other symptoms, principally by suction 
in the epigastrium. The subjects stated that there was an essential 
difference between the sensation of hunger and the sensation of 
suction. 

The sensation of discomfort in the epigastrium varied in nature 
but were not different from those of which patients suffering from 
dyspepsia complain. Thus there was distension, tightness, and 

burning; a sucking sensation of emptiness, oppression and pain. The 

dyspeptic symptoms were localised to the upper, left, right, and 
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lower pan of the epigastrium. In some low cases there was pain 

dyspepsia seemed to he affected hy the ioca, 
anaesthetics ingested. It is true that m some instances (Expen- 
ments 4 and 12) an intense sensation of hnngei or oppression avi 
observed to subside Avbolly or partly after ingestion of nupercaine 
or benzocaine, but the hunger was also seen to disappear after the 
intake of 10 to 20 cm^ of water (Experiment d). And moreover, 
hunger and dyspepsia often quicldy recurred, at any rale before 
there was reason to believe that the effects of nupercaine or benzo- 
caine had as yet subsided. 

In other instances (Experiments 5,6,7, 13, 14, 15, and 18) hunger 
and dyspepsia occurred shortly after simultaneous ingestion of 
adrenaline and nupercaine. The symptoms here seemed to set in 
quite apart from the fact that a local anaesthetic had been admi- 
nistered. 

The duration of the effect of the nupercaine could be judged 
from the feeling of anaesthesia experienced by the subjects on I he 
tongue and in the pharynx after they had drunk llic adrcnaline- 
nupercaiue solution; it was as a rule still distinct after 30 — 40 
minutes. 

Another fairly common sjmiptom was nausea of varying inten- 
sity. Only in one case was there vomiting, (Experiment 16), and 
only a couple of hours -after the experiment was finished. 

The local symptoms to Avhich the ingestion of adrenaline gave 
rise were in a couple of the subjects accompanied by pronounced 
giddiness, while others felt sleepy or languid, or had a feeling of 
heaviness in the head. — -The more or Jess diffused sensation of 
heat in the sldn wliicJi not rarely occurred may perhaps lie ascribed 
to the alcohol ingested (2 — 6 g in all). 

In three experiments (Experiments 10, 17, and 18) the subject 
smoked a cigarette after adrenaline had twice been administered. 
The strong giddiness coming after this in two of the subjects, one 

fall j ft™ Wtoms. consisUng amongst. „ti,or 
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Comments. 

^ The experiments have shown that the action of the vasoconstric- 
live agent adrenaline on the gastric mucosa may produce hunger 
as well as dyspeptic symptoms of varying nature and intensity. 

The adrenaline must be supposed to penetrate more or less 
deeply into the mucosa and there cause the capillaries and arterioles 
to contract. That this supposition is correct has been ascertained by 
observing the gastric mucosa of several patients suffering from 
various affections of the stomach through a gastroscope while an 
alcoholic solution of adrenaline was injected through a ureter cathe- 
ter fixed to the gastroscope. After ^—-2 minutes you could then 
observe a pronounced paleness of the mucosa corresponding to the 
places on which the adrenaline solution had acted. ^ 

After simultaneous ingestion of adrenaline and nupercaine hunger 
and dyspepsia likewse set in. It must be supposed that the nuper- 
caine will prevent any nervous impulse whatever from arising within 
the region into which the adrenaline-nupercaine solution penetrates, 
the presupposition being of course that the adrenaline does not 
penetrate farther into the mucosa than the nupercaine. Of this ques- 
tion it is not possible to know anything wth certainty; but if the 
symptoms were only to occur in regions which the nupercaine had 
not yet reached, it might be expected that these would be less 
pronounced and that adrenaline ingested alone would produce the 
strongest sensations. The experiments, however, afford no evidence 
whatever that ingestion of adrenaline has a stronger effect than the 
simultaneous ingestion of adrenaline and nupercaine. 

It must be taken for granted, then, that the nervous impulses 
conceived as hunger or pain arise in the deeper parts of the gastric 
wall which the adrenaline-nupercaine solution has not reached. 
Of possibilities of connection between the adrenaline-nupercaine- 
affected mucosa and the deeper parts of the gastric wall from which 
the nervous impulses must be assumed to arise, only that can 
presumably come into question which is conditioned by the blood 
vessels. 

As the adrenaline causes a vasoconstriction in the mucosa, 
there must be a retroaction on the arteries that carry blood to the 

1 The gastroscopic investigations have been carried out by Professor Erik 
Warburg to whom I am greatly indebted. 
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oontraotca cnpillories and arterioles. Evoii thongh it must be sup- 
posed that the blood is carried round the anioiuic area tllrough col- 
fa"L eircumstanco that the pulse rvavc is sent back from ho 
Wodied area will cause the arteries to become more (listended 
during systole than they would be if the passage were free 

In^his investigations on the reactions of the vessels of the pin 
Fool ]ias ascertained by direct obsem'ilion that tlic blocking of 
arterioles with air bubbles or with small corpuscular elements 
caused pronounced dilatation of the small arteries proximally lothe 
blocked area. 

If the a. hrachialis is compressed a rise in the sy.slolic blood 
pressure of 10—15 %will appear proximally to the place of coinslric- 
tion, as well as an increase in amplitude of 15 % (lluchthal and 
Warburg 1942). This must he equivalent to an increased .systolic 
dilatation. 

Reverting to the reactions of the gastric arteries, an increase, in 
amplitude together w’ilha dilatation might well he siqiposed to lie 
the adequate stimulus to the Imngcr- andpnin-pcrcipient nerve.s of 
the stomach. 2 The mechanism of tlie onset of pain would then he 
largely reminiscent of conditions in migraine. Graham and Wolff 
(1938) showed that in this affection a dilatation of a. temporalis and 
a. occipitalis took jilacc during the attack. .-Vt the same. lime, the 
ariiplitudc of the pulse was greatly increased and a close connection 
could be observed between tlie intensily of the licadachc and the 
increase in amplitude. Pressure on a. carotis communis would reduce 
the amplitude, and at the same time the pain disappeared. Injec- 
tion of ergotamine tartrate reduced ihc amplitude by about 50 %, 
At the same time the headache was relieved or disappeared. 

In the same way Clark and co-workers (193G) have sliown ilial 
together with the headache induced by intravenous injection of hi.s- 
tamine there came a pronounced increase of amplitude in a. tom- 
porahs and that tlie variations in the headache, corresponded closely 
to those of the amplitude. In other experiments a dilatation in the 


“ This aulhor by Professor Moi»ci)s For, 

ward by the author ( 1942 ) lo\lTcTro!:Uhnl U p P’'‘^v{oHsly pul for- 

>n the arteries released by the increased ViHing of E." ' 
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Clark and co-workers concluded that an increase in the diameter 
owing upon histamine injection was a sign of a leduction in 
onus, in which the ability of the vascular wall to react by a suitable 
contraction to the intravascular variations in piessure was much 
reduced. Consequently the sensitive end organs in and around the 
vascular wahs were exposed to intense stimulation, this being 
then felt as pain. ^ 


In support of the theory that cardialgia and hunger are leleased 
from the gastric arteries it may be stated that Alvarez (1934) ^^-ho 
has concerned himself much with the investigation of visceral pain, 
points out that the viscera and the visceral peritonmum contain 
but few sensory nerves and that these are closely connected vith the 
arteries. 


The anatomical basis is present. Arteries right down to a dia- 
meter of 0.5 mm are provided with sensory nerves situated in the 
outer layer of the adventitia and running in spirals round the vessel. 
Sensory nerves also wind round arteries of less than 0.5 mm in dia- 
meter and round arterioles and capillaries; as a rule, however, they 
are 20 — ^30 p, distant from the vessel (Busch 1929). 

It may further be mentioned that Gammon and Bronk (1935) 
have demonstrated the presence of pressosensible nerve-fibres 
issuing from the mesenterial arteries. On registering action poten- 
tials from the peripheial end of the splanchnic and mesenterial 
nerves volleys of impulses were observed which were synchronous 
with the pulse. The adequate stimulus to these vascular nerves 
was precisely a dilatation of the vessel. Changes in the blood 
pressure only resulted in an increase in the issue of impulses if they 
involved dilatation of the arteries in question. Thus, for instance, 
the injection of adrenaline, which made the arteries contract, stop- 
ped the issue of impulses, irrespective of the fact that the blood 
pressure rose, whereas acetylcholin, which brought about dilata- 
tion of the arteries and a fail in blood pressure, was followed by a 
slight increase in the issue of impulses. 

Since the vessels of the abdomen are provided wth constrictive 
as well as dilatative nerves, for the stomach by the splanchnic 
nerves and nervus vagus, it must be taken for granted that the 
nervously conditioned tonus of the vessels most probably plays a 
decisive part in the degree of dilatation of the gastric arteries which 
a blocking of the capillaries in the mucosa is supposed to cause. This 
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win perhaps explain why the symptoms after the ingestion of adre- 

naline may vary in nature and intensity. 

The explanation of the fact that vigorous hunger contnaciions, 
which must be supposed to constrict the gastric capillarms for a 
short time, give rise to a sensation of hunger m some individuals hi 
not in others, is presumably that a closely adjusted nenmus regu- 
lation in the latter prevents the constriction of the capillaries fol- 
lovang upon the hunger contractions from resulting in changes in the 
diameter of the gastric arteries producing symptoms. If so, it must 
be because the hunger contractions release increased syinpalhico- 


tonus, reduced vagotonus, or both. 

No distinct difference could he observed in the mode of reac- 
tion in ulcer patients and in normal individuals, except that the ulcei 
patients did not complain of hunger hut exclusively of various 
dyspeptic symptoms, and that somewhat smaller doses were as a 
rule given to them than to the normal individuals to produce the 
symptoms. 

In some cases the sensations of discomfort following ingestion of 
adrenaline recuircd several hours later, just as the symptoms now 
and then persisted beyond the time in which tlie effect of the adrena- 
line might be supposed to asseit itself. The explanation might he 
that the dyspeptic symptoms induced by the adrenaline involved a 
more protracted disturbance, by reflex action, in the tonus of llie 
gastric vessels. 


Conclusions. 


The expciiments showed tlial in the majority of cases liungor 
or cardialgia came on in healtliy subjects after peroral ingest ioirof 
small doses of adienalinc in 35 % alcoJiol, 


Large doses of nupercaine administered pailly before and partly 
simultaneously wtli the adrenaline seemed without influence on the 
onset and intensity of the symptoms. 

As an explanation of the mechanism in the genesis of the svmp- 
toms the following working hypothesis is put forward: 

Adrenaline causes a contraction of the vessels in the mucosa 

™ nre 

Eds set’sL Thi.rrT;" 
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Summary. 

After peroral ingestion of 2 mg adrenaline in 4 cm® 35 % alcohol 
to 6 patients with achylia refractory to histamine dyspeptic symp- 
toms of varying intensity set in 3—8 minutes later. In cases 
vomiting occurred, and in one case excessive hunger. 

A single or up to three times repeated ingestion of 3 mg adrena- 
line in 6 cm® 35 % alcohol produced either hunger or cardialgia, 
01 both, in 18 out of 20 healthy subjects. 4 of the subjects grew 
so hungry that they did not remember ever having felt a similar 
hunger before. 

Ingestion of 5 eg nupercaine 5 — 10 minutes before the administra- 
tion of adrenaline, or ingestion of adrenaline in a 1 % solution of 
nupercaine hydrochloride did not prevent the onset of the symptoms 
which apparently set in with the same intensity. 
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The pressure changes in the thorax during convulsions of tlic 
epileptic type have previously been studied through animal experi- 
ments (Schmiterlow and Silfverskiold lOdS). Marked elevations in 
pressure were then recorded. Tlie experimental conditions were 
not so good, however, as to allow of an exhaustive investigation on 
the pressure variations. Tlie electrically induced convulsion has the 
characteristics of an epileptic attack, and the clinical electroshock 
provides good opportunities for an experimental study on these 
pressure relationships. This paper describes an investigation made 
on the pressures in the thorax and the abdomen by means of measu- 
rements in the oesophagus, the iracliea and the vcnlriculus. 

Meilwi. The experiments were carried out during the ordinary olcctro- 
sliock treatment. For the most jiait, the subjects wore young men, 1ml a 
few determinations were done on young women. — A thick cusiiion was 
placed under the patient’s back, and liis .shoulders wore pressed downward 
during the convulsive attack. This measure, as we shall see further on, may 
have an influence on the result. 

A bulb of thin rubber having a capacity of about 10 cm® was attached to 
an ordinary duodenal cannula. For the measuring of tlm intrathoracic 
pressure the bulb was introduced into the oesophagus (for a distance of 
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30 cm from the teeth), and to obtain the abdominal pressure it a 

ced into the stomach (tor a distance of 60 cm from the teethl 
firstmentioned procedure a tendency toward oesophageal contranf ^ 

rimt t'"*'!™;! Wore thee™ 

r ment, only by means of the negative pressure in the thorax (in the wav 

d scribed by Nordenfelt, 1934). As regards the stomach, there was obvi- 
ously no risk of contraction, and the bulb was therefore blown up to a pm- 
sure of about 10 mm of mercury. The cannula was then attached to a small 
aneroid manometer which was capable of registering both positive and 
negative pressures. 

After the convulsion the bulb was withdrawn — still connected with the 
manometer — and manually compressed. By this means it was possible to 
control that the bulb had been sufficiently full of air to produce a pressure 
higher than that measured during the attack. If this was not the case, the 
experiment w’as rejected. 

The pressure was read off from the manometer every five seconds; 
this interval sufficed to record all variations of importance. Extra readings 
were made when necessary. 


ResuUs. The pressure alterations in the oesophagus were as a 
rule relatively slow' and easy to follow' during tlie tonic phase, after 
the initial rise. During the clonic phase, there were in some instan-’ 
ces fairly strong fluctuations w'hich kept pace vvith the muscular 
spasms. 

The intra-oesophageal pressure during the convulsion was of 
different types. In some cases a very high pressure, up to as much as 
110 mm of mercury, was lecorded during the tonic phase. Judging 
from our thirty experiments, it would seem as if tlie pressure often 
rises to about 80 — 100 mm in men. In a not-inconsiderable number 
of cases, however, a definitely negative pressure was recorded. In 
all probability the pressure W'as positive w'hen the chest was expand- 
ed at the start of the convulsion, and negative when there had 
been an expirium just before the onset of the attack. 

In many instances the electric stimulus was given systematically when 
the thorax was either in the position of expiration or of inspiration. In some 
of these patients it was possible by this means to cause the convulsion to 
begin with the chest either in expiration, or inspiiution, respectively. 
respect of the first-mentioned phase, there were small elevations in t o 
intra'thoracic pressure and at times it showed a moderate minus va no. 
With the chest expanded, on the other hand, there was a marked 
in the pressure. {Figure I presents a few typical pressure curves.) ' 
part played by the position of the thorax at the onset of the convulsion 
also brought out by pneumography. — It may be mentioned that so 
patients obviously had a stronger tendency to go into convulsion w 
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Fig. I. 


the thorax expanded than others, and that in these instances a leaning 
toward strong positive intrathoracic pressures was thus in evidence. 

This, difference in pressure in regard to the expiratory and in- 
spiratory positions must depend upon the fact that the intra-oeso- 
phageal pressure is an expression of the intrathoracic pressure, and 
it may thus be inferred that the recordings from the oesophagus can 
he used for the study of the pressure in the thoracic cavity. The 
possibility that oesophageal spasms may somewhat distort the 
results, and that the high positive pressure will thus be due, at least 
in part, to powerful oesophageal contractions, must of course be 
borne in mind. 

We endeavoured to determine the intrapulmonic pressure, how- 
ever, and by so doing to find an answer to this question. 


and B. p. SILFVERSKIOLD, 

Method. After a pantocain spray of the throat and tBn t i 
tube of the type used for intratracheal anesthesia in operationVon 
was inserted orally with the assistance of a laryngoscope. 1 Sed rn^ 
cuff applied around the distal end of the tui^nsured 
tight passage to the lungs. The upper end of the tube was attached by means 
of a y-tube to a manometer and also to a valve. The valve was only connect 
ed at the onset of the convulsion. The attack often started with an insoira. 
tion which was made possible by the valve. During the convulsion expira- 
tion w'as prevented by the valve, which thus played the same inhibitory 
role against expiration as cramp of the glottis during a natural electroshock. 
While this arrangement did not fully correspond to the natural conditions 
it was possible to obtain comparative values between the intratracheal 
pressure and the simultaneously measured oesophageal pressure. 


The pressure in the trachea during an electrically induced con- 
vulsion was found to be quite as great as the highest pressure 
simultaneously or previously recorded in the oesophagus. More 
detailed comparisons could not be obtained, however, as the 
measurements on the trachea were inclined to be uncomfortable 
for the patients and to cause them to feat even the ordinary shock 
treatment. 

It was fairly evident, however, that oesophageal spasms could 
not have had any great share in producing the high intra-oesopha- 
geal pressure values which were lecorded. 

Thus, high pressures may occur in the thorax. A condition 
resembling a Valsalva’s experiment is therefore brought about 
by an induced convulsion. We shall return further on to the signi- 
ficance of this feature. 

Figure II illustrates the usual appearance of the pressure tra- 
cings from the ventriculus during an induced convulsion. It will be 
seen that the piessure rose to a high level during the tonic phase. 
The mean pressure then dropped slowly during the clonic phase, 
vdth violent pressure variations which have been sketched in with 
a broken line. We made about twenty experiments on the intra- 
abdominal pressure, and found that in young men the pressure 
seems to rise as a rule to between 150 and 220 mm of mercury. The 
pressure elevation in women was on the whole about 70 mm lower. 

That the increase in pressure and the subsequent variations 
took place in perfect rhythm with the different phases of muscular 
activity could be readily controlled. It was unthinkable that the 
rapid, violent pressure changes could have been due to stomac la 

contractions. 
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The latent period very likely has some effect on the picssure 
curve, both as regards the intiathoracic and the intra-abdominal 
pressures. The convulsions are not directly brought on by the 
electric stimulus, as is evidenced by the fact that, with a moderate 
convulsive dose, the attack begins a short time after the siimiihis 
has been discontinued. PaiticuiaTly after a latent period lasting 
longer than about five seconds, the onset of the convulsion is gra- 
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athA a-o spontaneous epileptic 
attack The slo™ initial rise in pressure in attacks iollol, 

a atent period ,s illustrated by one of the examples in figure n 
With no prchmiiiary latent penod, such as is the case after an 
over-dose, the attack sets in abruptly, directly after the. appli- 
cation of the stimulus, a fact which is reflected in the pressure 
tracings. Tins probably is the explanation of the fact that the attacks 
induced by over-doses seem more dangerous than those preceded 
by a latent period. 


Ihe intra-abdominal pressure in all probability reaches the same 
high level irrespective of whether or not a latent period precedes 
the attack. The higli intrathoracic pressures, on the other hand, 
probably occur moie often in connection with the more abrupt 
attacks; the reason for this is that in these a strong inspiration 
is generally seen to occur before the convulsion. This prelimi- 
nary inspirium appears to be a prerequisite for a high positive 
Xiressure. 

Discussion. It is possible that the pressures in the thorax and 
the abdomen were higher in our experiments owing to the position 
of the patient. By placing a cusliion under the back the chest 
becomes expanded and the muscles of the anterior abdominal wall 
are stretched. Tliis position, however, does not diverge to such an 
extent from the spontaneous position seen in induced convulsions 
that the difference in pressure need be attributed much significance. 
The pressure changes described in this paper may therefore be 
presumed to be a good illustration of the pressure variations 
occurring during an epileptic convulsion induced by an electric 
stimulus. 

By studying these pressures, we may gain an idea of the strength 
of the induced convulsion, (and follow the effect of different methods 
of moderating the attacks), and we may also learn something of the 
possible influence exercised by the intra-abdominal arid intra- 
llioracic pressures on the circulation. In a Valsalva’s experiment 
there occur appreciable changes in the circulation despite the fact 
that the intra-abdominal and intrathoracic pressures do not gener- 
ally reach higher values than 60- 70 mm of mercury. In an electric- 
ally induced convulsion the intra-abdominal pressure readies a 
many times higher figure, and in some instances high intrathoracic 
pressures are recorded. We may assume therefore that in the in- 
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■duced convulsion marked disturbances of eirculalion result Iron, ll.e 
increases in pressure in the body cavities. D.stur -e^ 
arise for instance, tbrough the compression of the .nler.es and 
veins’ in the abdominal cavity due to the i„tr.a-abdomnial piess.ire, 
and through the fact that the pressure in the thorax affects llie 

return venous flow to the licarl. 

A preliminary reference to the resemblance of a Valsalva .s expe- 
riment to an induced convulsion was mode by Silfvcvsldokl in 19.n, 
and an investigation on disturbances of eirculalion i.s to be pub- 
lished shortly (Silfvcrskidld and Amark 1913), It lias lieen sug- 
gested in these papers that a general lessening of the arterial flow 
to the periphery may occur as a result of a decrease in the stroke 
and minute volumes of the heart. 


From the clinical point of view, the question of whetlier it is 
better to give the electric stimulus with the tlmrnx in inspiration 
or in expiration is of interest. The latter position seems to be the 
more advantageous. We carried out a few tests on the relationships 
notonly of the intralhoracic but also of the intra-abdominal pressure, 
and it was found that the pressure })os.sil>}y increased less abruptly 
when the stimulus was applied in the expiratory position. As we 
have already mentioned, however, llie patient often takes a deep 
breath at the onset of the convulsion ~ particularly if the latent 
period has been shoit — and expectations of good results from this 
melliod should Iherefoie not be too high. 9'Jie chief jirecaulionarv 
measure, when a not too violent onset is desired, i,s to give a suitaldc 
dose. A natural and, from the standpoint of botli circulatory sv.s- 
tem and skeleton, a less dangerous convulsion is Ihercbv jiroduced. 


Summary. 

The intrathoiacic and inlra-alidominal pressures during electric- 
ally induced convulsions were obtained by measuring tluMmessurc 
m the oesophagus, the trachea and the vcnlriculus. 

Sinn?" v.™d nmiltcdly during 11, c convul- 

s ons For the most part, positive pressure values, iu some i„- 

^■erZJZiot 

The inlra-abdomin.il picssurc invarialil.v rose lo a lunl, level 
during the louic phase (up i„ 220 mu, of .ue;c„rjM„ mc")! ^ 

Ada med. scandinav, Vo}. CXI 1 1 , 
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These strong pressure changes may be presumed to cause con- 
siderable disturbances of circulation similar to those believed to 
occur during Valsalva’s experiment. 
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Disturbance of Circulation in Convulsions of the 

Epileptic Type. 

II. Arterial and venous pressure during electroshock. 

By 

B. P. silfverskiOld and C. Amark. 

(Submillcd for publication October 28, 1012.) 


Up to tlic present time, no study appeal's to liavo. been made of 
the arterial and venous pressure in man during convulsions of llic 
epileptic type. Animal experiments, as mentioned in anolhcr paper 
(Schmiterlow and Silfverslddld 19d3), can hardly provide any con- 
clusive, quantitative idea of blood pressure i clat ionships in Die lunnnn 
convulsion, and we have therefore undertaken an investigation on the 
pressure in the arterial and venous systems in convulsions induced 
by electric shock. The records were made by means of the direct 
method. For oh\nous reasons, t])c rubber cuff or any similar melbotl 
could not be employed. When the work was started it was Ihouglil 
unlikely that good values could be obtained under such difficult 
conditions as those prevailing during violent convulsions. I^lany 
of the experiments certainly did fail, but a fairly large number of 
measurements were nevertheless obtained. This was in large 
measure due to the simple and easily handled method which was 
used, and of which a description is appended. 


Method. A liypodermic needle with a caliber of about 2 mm was con- 
nec ed by means of short rubber tubing joints and an ordinary Weslergron 
SR tube with a small aneroid manometer. A couple of drops of a 5 per Snl 
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solul.on of lieparin were injecled into tlie needle. A cubital vein n 
cub.tal^ part of the brachial artery, was then punctured. The me 
the subjects chosen were men, as it was found that only in men could relLi 
punctures be made: In the case of sensitive patients, a little novocain £ 

\\ as placed at the site of the puncture. The cubital fossa was held at a level 
a couple of centimeters below the sternum and the manometer somewhat 
higher. In some instances a column of blood rose in the glass tube When 
this occurred the lieighl of the column was worked out in millimeters of 
mercury and added to the manometer value. 

The blood pressure in the vena jugularis superficialis dorsalis (external 
jugular vein) was measured in another series. 


Tlie pressure curve rose and fell continuously in most of the patients 
and it was therefore sufficient for our purpose to make a mano- 
meter reading everj' five seconds. Extra readings were made when 


necessary. 

The delerminalions were carried out while the patients w'ere undergoing 
the ordinary electroshock treatment. Before the shock the patients 
were made to inhale oxygen for about one minute. This may be of 
significance, as the asphyxia produced by the shock was lessened by . 
this measure. 


Rcsulls. The pressure in the cubital vein lose invariably to very 
liigli values; 100 mm of mercury, or a little over, was measured in 
several instances. As a rule the pressure rose fairly rapidly to its 
maximum during the tonic phase, and sank back gradually during 
the clonic phase. The starting value was often reached just at the end 
of the attack, but in some instances the pressure remained raised 
even after tlie convulsion. We observed that the pressure in the 
cubital vein varied by 30 — ^10 mm of mercury according as the arm 
was in a more or less lateral position during the convulsion, and also 
that it rose to a high level in some of the patients showing no in- 
crease in the intrathoracic pressuie. We therefore suspected that 
the rise in pressure might depend to a certain extent on a local dis- 
turbance of circulation in the veins of the arm. 

As the venous pressure in the head was considered to be espe- 
cially interesting in this connection, w^e made a study of the pres- 
sure in the external jugular vein. There was no danger of air em- 
bolism occurring as the system by which we obtained the record- 
ings was a closed one. The vein in question is not particularly 
accessible to puncture, especially with a needle as thick as the one 
wc employed, but we succeeded in obtaining tracings fiom en 

patients. 
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■ Figure I illustrates that the pressure in the vein of the neck 
increased to a marked degree in some of the patients. In others 
the rise was slight, and in one it was even negative. In three patients 
the electric stimulus was given when the chest was in the position of 
expiration, and in the others when the chest was expanded. The 
piessure was seen to he distinctly lower in the first-mentioned three 
patients than in the others. According to the observations made 
during an investigation on the pressure relationships in the thoi ax 
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(Gordh and Silfverskiold 1943),- the intralhoracic pressure increases 
maikedly only on condition that the convulsion begins when the 
thorax is in the position of inspiration, and it therefore seems logical 
to assume that the venous pressure onlj'^ rises in patients displaying 
an increase in the intrathoracic pressure. 

The pressure rise in the external jugular vein seemed to be of 
fairly short duration, and in some of the patients it even returned 
to tlie starting value before the end of the convulsion. In this 
respect it differed from the pressure in the vein of the arm, which 
sometimes remained raised even after the attack had come to a 
close. 

Tlie arterial pressure was measured both after subthreshold 
stimuli and during the. course of a convulsion. A total of fifteen 
I’ecordings were made on the arterial pressure during a convul- 
sion, and ten after the application of subthresliold stimuli. 

Figure II provides a few examples of the fact that the electric 
stimulus, when it is not followed by a convulsion, tends to cause a 
decrease in the arterial pressure. This drop is often considerable. In 
the ten determinations we made, the pressure values fell by 20— 70 
mm of mercury. In one instance a figure as low as 30 mm was 
obtained. In spite of the drop evidenced in these patients there 
were no signs of a serious collapse. Everyone who has worked with 
the electroshock treatment knows, however, that severe, though 
not serious, collapse can result from stimuli of this kind. In 
all probability, the subthresliold stimulus has a fahly strong 
tendency to bring about a fail in the arterial pressure. A high 
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degree of bradycardia was also noted in connection vvitb the fall 
in pressure. 

As is well known, when the dose has been suitable the convul- 
sive attack does not begin until a short time after the cleclric stinni- 
lus has been discontinued. There is sometimes a preliminary latent 
period lasting some tens of seconds. In figure III there arc showi 
tracings of the arterial pressure in attacks following upon a latent 
period of fairly long duration. The pressure rose a little in some 
instances’ during the latent period, which was often characterized 
by a moderate degree of muscular tension. As soon as the tonic 
phase of the convulsion set in, however, llic arterial pressure rose 
to a high level. In two cases the value recorded was 210 — 250 mm of 
meicury. During the clonic phase there was a fairly rapid drop. 
After the convulsion Avas over, the pressure sometimes fell beloAV 
the starting value and then sloAvly increased again tc a point above 
the original level After a further few minutes, llie normal relation- 
ships had generally been re-established. 

higure IV presents tracings from convulsive attacks Avhich wore 
preceded by no appreciable latent period. In these the pressure ro.se 
abruptly to approximately the same high levels as those described 
above, receding subsequently in a quick drop and then rising af^ain 
a second time, as was the case in figure HI. - It may be menlio'’ncd 
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tliat tlie arterial pressure rose in the usual way in a couple 
of the patients in whom the intrathoracic pressure was not 
increased. 

The method naturally does not lend itself to a study of the finer 
aspects of blood pressure relationships. Of greatest interest, however, 
was the fact that wliile the usual pulse wave oscillations were record- 
ed by the manometer before and after the convulsion, there was 
practically no indication of any pulse wave fluctuations during the 
attack. We shall return further on to the lessening of the pulse wave, 
w'hich must be the reflexion of a .considerable decrease in the stroke 
volume of the heart. 

The pulse rate could not be measured, and the heart rale was 
therefore studied instead, by auscultation. It was found that the 
heart tones disappeared during the first few seconds of the tonic 
phase, and then appeared again with gradually increasing strength. 
As long as the tones were audible mild tachycardia was present. 
When the clonic phase set in, auscultation was impossible because 
of the commotion made by the muscular spasms. We were not able 
to determine whether the short absence of the heart tones was due 
to a pause in the heart beat, but we hope to leturn to this. problem 
in a later investigation. 
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Discussion. The observations made during tins mvestjgaiion 
prove that a violent disturbance of circulation occurs during con- 
vulsions Both the arterial and the venous pressure show a marked 
increase. It would seem as if such high blood pressures must surely 
be dangerous for the heart and the brain. In practice, liowever, 
it has been found that disasters traceable to disturbances of the 
heart do not occur even in fairly dcliililatcd jiatients. I he reason for 
this must be that there is no great increase in the \york of tlie heart. 
As for the brain, rupturing of the blood vessels is in all probability 
counteracted by a simultaneous rise in the cerebrospinal fluid pres- 
sure. It was our intention to make a series of detcrminalions on the 
cerebrospinal fluid pressure, but we gave up the idea after a couple 
of experiments, on account of the risks that were involved. Our first 
expeiiment was successful, however, and the higli value of 135 mm 
of mercury was recorded. Earlier workers who have measured llie 
cerebrospinal fluid pressure in caidiazol sliock also obtained very 
high values (Niketic and .Sui5ic 1938; Valso 1939). It may be assum- 
ed therefore that in convulsions, as in violent coughing, sneezing, 
or straining, the pressure rises strongly, and llius relieves the strain 
on the walls of the enceplialic Idood ve.sscls. 

As already mentioned in previous coimmmications (Silfver- 
skiold 1941; Schmiterlow and Siltvenskibld 1943; Gordli and Silfver- 
skiold 1943), the picture in convulsive attacks rescmliles that seen 
during Valsalva’s experiment. Theiise in the abdominal prc.ssure, 
and, to a certain extent also, in the intrathoracic pressure, is much 
higher during convulsions, liowever. 

The relationships occurring during Va].salvn’.s experiment have 
been studied very tlioroughly (sec Licdliolm 1939), and it has been 
found that besides a powerful rise in the arterial, venous, and 
cerebrospinal fluid pressures tlicrc also occurs a definite lessening 
of the stroke and minule volumes of the licart (Roger 1932; Wezle'r 

and Knebel 1939). The minute volume may be decreased by as much 
as 50 per cent or more. 

it of Uie epileptic type the pulse disapiK-.m, us 

it docs on occasiou dunug Vulsrfv,,-., cxperin.cnl. As vve have poialo.l 
ou^ cariei in this paper, this diminishing of the pulse is reflcclcd 

oscii;:t::::"aroT;“i~ p'"-- 


* ' unit tuu 

Mvhole absent during tlic convulsion. Tin's 


eircumstance must he indicative of a very considerahle Icsscnin 
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n the stroke volume, and evidently also in the minute volume a 
ssenmg which is m all probability even greater than that which 
occurs in ^ alsalva’s experiment (This refers to the greater part of 
the convulsion. During the first few seconds of the attack there 
possibly occurs instead a total stop in the heart beat, and durin» 
these seconds, as will be described below, mechanical displacements 
of the blood due to the muscular contractions probably take 
place.) 


One of the reasons why this point is of particular interest is that 
in the past a great many workers have found that brain lesions 
arise after epileptic convulsions. These lesions have been regarded, 
by Spielmeyer’s school in particular, as being due to a local con- 
traction of arteries and the resultant nutritional disturbances in 
the brain tissue. 

In our opinion, there may oeeur a decrease in the blood flow to 
the periphery in electrically induced convulsions, and in all ptoha- 
bility in all convulsions of the epileptic type. This decrease might 
depend upon a reduced stroke and minute volume, (and on stasis 
in the veins). The Iirain lesions might therefore he caused by a 
general lessening in the blood flow to the periphery in conjunction 
with the convulsion apnea. 

The decrease in the flow of blood to the periphery must here be 
associated with general arterioconstrictioii, and the high arterial 
pressure may be due in part to contraction of the arieiies. In ai! 
probability, however, this contraction has a small share in the 
genesis of the reduced blood florv. 

^Ye do not intend to enter into a detailed discussion on the 
cause of the disturbance of circulation arising in connection 
with the large increase in intrathoracic and intra-abdominal 
pressures. It should be pointed out that the circulation rela- 
tionships are extremely complicated. However thorough the 
studies on Valsalva’s experiment may have been, it is doubtful 
wdietlier all the relevant factors can have been taken into consi- 
deration. The high abdominal pressure, however, which some- 
times rises to over 200 mm of mercury and therefore, may be 
presumed to bring about considerable compression of the abdomi- 
nal vessels and consequently cause an initial large rise in the artena 
pressure, is of particular interest from the point of view of t « 
physiology of the circulation in convulsions. The fact that con- 
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currently rviUi these inlra-ahdominal pressure values there may 
lur liv even negative, values for the iulr.alhorncc pressme 
must also be of importance. There is reason to believe that the ab- 
dominal pressure is of grealer significance than the mlralhoraco. 
The lessening in the stroke volume maybe considered to be (kjen- 
dent to a large extent upon a diminishing in the return flow of the 
venous blood. This decrease in the rcUirn venous flow may occur, 
hov'cver, through stasis of the blood in Die exlrcmilic.s, even when 
there is no increase in the intralhoracic pressure. Ihc abdominal 
pressure must always be accompanied by veuous stasis in the legs, 
and, as the experinicnls described in Ibis paper demonstrate, 
venous .stasis in tlic arms may also occur in convulsions without any 
rise in the intralhoracic pressure. 


The disturbance of circulation wliicb occurs in connection willi 
olectioShock convulsions may also be of clinical interest. If cerebral 
changes arc brought about through this dislurhaucc, gn'ai jc.straint 
ought to he exercised when subjecting pntient.s suffering from 
psychic illness to electroshock therapy, particularly in view of the 
fact that mild lirain damage has been dcinonslraled in animal 
experiments (Ccrlctti and Bini 1910). In reality, however, the 
possibility that cerebral lesions might ari.se lins been borne in mind 
from the beginning, and the reason why elcclroshock treatment is 
now being given to patients with milder forms of p.sycbicillhe.ss is 
that no lasting clinical .signs of lirain damage liavo been observed 
even after relatively intensive treatment. iMirthennorc, person.s 
doing qualified intellectual work have also been able to resume theii 
occupat’oii after Ibc treatment without noticing any diffurene.c in 
the quality of their ivork ulien com))are(i with the jioriod before 
their illness. It sliould nevcrlhclc.ss be rcmeinberecl Dial in electro- 
shock therapy as few treatinenls as po.ssihle .should be given. 


ouiumary. 

Tlie arterial and venous pressures occurring during oleclroslmel- 
convutaous have been oMniuod by „.e direct moll, „d ' 

press„r "" "-*■ venous 
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During the entire convulsion the pulse wave oscillations were 
absent. This suggests that a definite lessening in the stroke volume 
of the heart takes place. 

On account of the decrease in the stroke volume, and the conse- 
quent decrease in the minute volume, a general lessening of the' 
arterial blood flow to the periphery probably occurs during the con- 
vulsion. This may he an explanation of the ischemic brain lesions 
occurring in epilepsy. 
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Fractioned Testing of the Carbohydrate Meta- 
holism in n neurologic cases. 

By 

GRETA HAMMARSTEN and ERLAND HINDUS. 
(Submitlwl for Yiiiblication Oclobcr 20, 1012.) 


Deficiency of vitamin B lias been blamed for many diseases in 
the nervous system, and numbers of successful Iherapeulic results 
have been published. But, despite extensive rescarcli, very little, is 
known of the relationship between vitamin B factois and nciiro- 
pathologic conditions, and agreement lias not been reached as to 
what neurologie diseases are really due to a vitamin B deficiency. 
One of us (DJ) recently gave an account of the unsolved problems in 
connection w'th a review of the published therapeutic results. One 
of the explanations of tlic many obscure points is that the diagnos- 
tic possibilities in vitamin B deficiency are inadequate. Another 
e.vpianation is the confusion between the general Ionic effect of 
vitamin B and its more specific action on the nervous system. 

Carlstrom, Myrback, Holmin and Larsson (1939) were llic first 
in Sweden, as far as we known, to have studied the question of the. 
part played by ancurin deficiency in tlie carbohydrate metabolism 
in nervous diseases. These writers described a case exhibiting pare- 
sis and muscular atrophy, in which, in addition to determination of 


»Mic™'o?l,:S,r;'5o Svvcairt, Soclely „( I„lmml 
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t he pyruvic acid in tlic blood, the contents of bisulfite-binriin«c . 
s anccs, lactic acid, total acetone and jg-oxibutyric acid were akn 
measured. All the values were high, but dropped to normal as the 

condition of the patient improved following treatment with aneurln 

In cases m winch a disturbance in the carbohydrate metabolism 
was suspected, one of us (H) has made glucose tolerance tests, car- 
ried out with special regard to the function of the vitamin B ^oup 
and the magnesium in the intermediate carbohydrate metabolism. 
The investigation w’as conducted according to the following plan iii 
neurologic cases: 


1) . Determination of the pyruvic acid content in the blood {according to 
iu, modification by Lofgren. The normal values at rest did not exceed 
1.2 mg per 100 cm3(o = + o.l mg per cent.) 

2) If the value for pyruvic acid was increased, an ordinary glucose 
tolerance tost was made with (lie administration of i gm of glucose per 
kilogram of body weight. The patient was preferably given an extra supply 
of carl)Ohydralos a few days before the test was made. Immediately before 
the administration of glucose a sample of capillary blood wms taken for 
the dotorminnlion of sugar and pyruvic acid. Thereafter the blood sugar 
was tested every" 20 minutes for the first hour and then every half hour 
for the following two liours. Pyruvic acid determinations were carried out 
every hour. Since pyruvic acid is a precursor to citric acid, the content of 
the latter substance in the venous blood was determined in some cases, 
sometimes willi tbe patient fasting and sometimes during the course of the 
tolerance test. Tlie administration of vitamin B was begun immediately 
after the first tolerance lest (1 to 2 Ml. daily of the preparation sinjectab. B. 
comp. Sorafen*, from the pharmacy, Lejonet. 1 Ml contains 0,010 g of 
ancurin, 0.0005 g of lacloflavin and 0.010 g of nicotinic acid amide). 
At the same time, orpossibly after a second tolerance test, magnesium was 
given (1 leaspoonful three times daily of a mixture of tricalcic phosphate 
[Gag (PO^jo 88 and magnesium oxide {MgO) 20]. Three to six days later 
another glucose tolerance test W'as carried out, together w’ith determina- 
tions of pyruvic acid. 

The above method has been used in several cases observed at the 
Neurologic Department of this hospital. Three of these cases ex- 
hibing disturbances in tbe carbohydrate-Bi-metabolism wnli be 
described lierein. Tbe patient in Case 1 bad polyneuritis due to 
impaired resorption in connection vdth chronic ileus. Case 2 was 
one of myelopathy in wliich the patient had a short period of con- 
fusion and suffered from gastritis and cirrhosis of the liver. In Case 
3 the patient bad neuralgia-like pains in the face and exhil)ite 
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rec. Trent colitis ™th in,paire<l resorpt.on of f 

carshoTved anenrin deficiency and a d.sU.rbnnco m he enri^ 
Mrate metabolism, expressed ns raised pyruvic acid values m the 
bfood and possibly a blood sugar curve brooder than normal. 
Treatment with vitamin B had a favorable effect on these signs, 
particularly when the treatment was complemented by lUc ad- 
mistration of magnesium. Some improvement was also 
neurologic symptoms, tlic pain and paraslhcsias being affected first, 
while the motor changes remained so long in the first two cases 
that the connection between vitamin B deficiency and the sym- 
ptoms was no longer quite clear. 

Case Hislorks. 

J\' 0 . h B. I. F. 29-year old officer, hospitalized since Novoinhcr 20, 
1941. Record No. lOOC/41. 

Famihj history: The patient's mother died of an unspecified gastric di.s- 
ease. Otherwise the heredity was of no interest. 

Premm diseases: In 1934 the patient spontaneously passed a kidney 
stone. Apart from his gastric disease, lie had always been licalthy. There 
was no history of alcoholism or venereal disease. The patient used to he 
a good athlete. He always had stomach iTonble, with diarrhea alfcrnaf ing 
with constipation and a great deal of flatulence. In September he began 
to have vomiting, raising thin, yellow-green matter. Food never directly 
disagreed with him, but he always had particularly troublesome flatulence 
after eating fruit and vegetables. There Avas no abdominal pain, but .some 
tenderness when the flatulence was especially severe. His appetite became 
poor and he lost Aveighl, altogether about ten kilograms from Juno 1041. 
He became increasingly tired and finally scarcely had the strength to 
walk up a flight of stairs. During tin's period he noliced no pain or numbnes.s 
nor any weakness of Hie }iand.s or feel beyond the sensation of general 
weakness. 

The patient was admitted to Ibo Surgical Dcparltncnl of the Military 
Division of KaroHnska Sjukbuset on October 9, wlicro his condition was 
diagnosed as megaduodenilis. He Avas pale, haggard and very thin and 
looked tired and lacking in energy. The abdomen Avas soil, rclracted and 
non-lender and no growths could be palpated. Ewald's lest meal wn.s 
fairly Avell digested. The mucus Avas graded 11 to 111. The value for free 

nits s^nSw^f^i oxhmiod no muscular rem- 

Avas 9 ’ The \Voh lodophil substance. Tlie peroxidase index 

duodenal bulb to be'nn "jre normal. Roenfgon revealed the sloinaob and 
bulb to bo normal. The duodenal loop was dilated to H,e ^vidtll cf 
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filling of IJie site of the stenosis, the exact configuration of which was 
ZI/hlTaZZ obstruction 


Laparotomy w-as done on October 21 (Palmer), since the most reason- 
able diagnosis appeared to be higli chronic ileus. A tremendously dilated 
tiiin-walled duodenum wms exposed. Around the duodenojejunal flexure’ 
by the passage of the vessels over the intestine, was found a cluster of soft’ 
plum-sized glands, one of wliich Avas excised (microscopic diagnosis; non- 
specific adenitis). Nothing else of interest was found. A duodenojeju- 
nostomy was done. Retrograde colonic examination made shortly after- 
ward revealed that the colon was considerably udder and longer than nor- 
mal, presenting the picture of atony. 


On November 11 the patient was allowed up, but complained of weak- 
ness in the legs, which also felt numb and powerless. Examination dis- 
closed that the legs were greatly emaciated, that the gait was clearly 
ataxic and that active flexion of the toes was impossible. The knee-heel 
test was carried out somewliat clumsily on both sides. The surface as well 
as the deep sensibility was reduced in both legs. The muscular refle.xes 
in tlie logs were lacking. There were no symptoms from the arms, except 
for sliglil pain in the upper left arm. The patient now became hoarse 
whicli, according to the examination, was due to a functional paresis 
of the vocal cords. Examination of the spinal fluid revealed nothing 
pathologic. Because of a somewhat sluggish response to the Queckenstedt 
test, gas myelography was carried out, but disclosed nothing of note. The 
serologic reactions Avere normal. 

Upon admission to the Neurologic Department the patient looked ema- 
ciated and asthenic. The internal organs showed nothing of real interest. 
The patient’s appetite was good and he was able to eat ordinary food. A 
fractioned histamine meal showed a maximum total acidity of 55 and nor- 
mal secretory Amlume. The blood and urine Avere normal. Bilirubin, 0.12 
mg per cent; ascorbic acid in the urine, 1.3 mg per cent. — Mental 
examination reAmaled nothing beyond a certain degree of fatigabilitj'. 

Neurologic examination: The cranial nerves Avere normal Avith the 
exception of a mild bilateral paresis of the vocal cords (hoarseness). The 
strength of the arms Avas relatiAmly good, but that of the knee and foot 
joints Avas considerably reduced. Dorsal flexion in the toe joints Avas com 
pletely lacking. The patient could not sit up from the supine position 
Avithout support. The muscles of the thighs and loAver legs were greatly 
atrophic. Histologic examination of a biopsy specimen from the right 
<juadriceps muscle (Docent Wohlfart) showed non-characteristic muscuiai 
atrophy. The superficial parts of the specimen shoAved signs of inflamma- 
tory irritation, probably of a local nature. The intramuscular nerve trunivs 



206 


GRETA IIANMARSTEN and EltLAJVD HINDUS. 


I'lr ill!" 25/1942, the genera] condition was good 

llie Jioarseness was gone, tliere was no ditficuliy jn walking and fh’ 
oes cou d be flexed dorsally. In addition the deep sensibilit^ gl' ^ 
sensibility was improved. The muscular reflexes were un 
clianged. There was no more pain in the left upper arm or in the legs ThP 
same treatment was continued. Control tests of glucose tolerance and 
pjruvic acid concentration on Januarj' 21 gave normal values (fig. i d) 


Siimmanj and discussion. A 29-year old officer wth a heredity of 
gastric disease liad always been troubled by constipation alternat- 
ing with diarrhea. In 1938 the condition grew worse for a time but 
improved with diet. In tlic summer of 1940 the symptoms returned 
and became increasingly severe. The patient had constant intense 
flatulence, lost weight and felt wmak and tired. In September 1941 
lie began to vomit thin material. The loss of weight continued and 
finally the patient was hospitalized under the diagnosis chrome 
ileus. Examination on admission revealed eonsideiable dilatation 
of the duodenum with stenosis in the ducdenojejunal flexure as 
well as atony of the colon. These findings were verified by an 
exploratory laparotomy. Duodenojejunostomy was done. After 
the operation the feet became paretic and numb. The patient was 
referred 1 o the Neurologic Department for observation. Here he was 
found to be emaciated and to present the picture of polyneuritis 
with motor and sensibility changes, as well as impaired reflexes. 
The spinal fluid was normal. Gas myelography revealed nothing 
pathologic. Glucose tolerance tests and estimations of thepjTuvic 
acid and nicotinic acid showed an impaired carbohydrate metabo- 
lism (a somewhat delayed glucose reaction, high blood pyruvic acid 
values, low nicotinic acid excretion values). During treatment with 
vitamin B (Becozym) and magnesium salt, the symptoms regressed, 
the pyruvic acid values returned to normal and the glucose tole- 
rance proceeded normally. The poorest reaction was observed in 
the excretion of nicotinic acid. 

In all probability this patient suffered from a congenital dis- 
turbance in the digestive apparatus affecting principally the duo- 
denum, but involving the colon to some extent also. The condi- 
tion most closely resembled Hirschsprung’s disease. Chronic ileus 
developed, possibly through various foci of adenitis, and the impair- 
ment in intestinal resorption dependent on the ileus was probably 
responsible both for the vitamin B deficiency and the polyneuritis. 
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i Jic c.^planation of tlie relationsliip between these two svnHr 
uncertain. T]ie treatment of the vitamin B deficiency led p^raply 
to an improvement in some of the signs of polyneuritis (pSf 
1 C \ocal cords, pains m the upper arms), but the paresis in the 
Jegs and the clianges in reflexes remained about as long as is usual 
m polyneuritis. It is possible that the very long period of reoenera 
tion for nerve fibers - 1 mm daily - concealed a real link irehveen 
the vitamin B deficiency and the paresis. In other words, perhaps 
the polyneuritis really was caused by a lack- of vitamin B, and the 
administration of vitamin B cured tlie disease. At present, however, 
the only justifiable conclusion is that the avitaminosis and the poly- 
neuritis were subsidiary results of the intestinal disease. However, 
in our opinion, the causal chain is as follows; intestinal disease — 
\ntamin deficiency — polyneuritis. Nor can one exclude the pos- 
sibility of a vicious circle with intestinal atony due to vitamin B 
deficiency. 


No. 2. E. D. S. 42-year old shop assistant treated at the Neurologic De- 
partment from February 20 to March 15, 1941 (Record No. 204/41) under 
tlie diagnosis, myelopathy and achylia, and from December 19, 1941, to 
January 31, 1042 (Record No. 1108/41.) 

Family History: The patient’s father died of cerebral hemorrhage. 01 
lier hrolliers and sisters one died of gastric ulcer, one of diabetes and a 
third probabi}' of cerebral tumor. 

Earlier Diseases: In 1917 the patient had poliomyelitis with paralysis of 
the riglit arm and leg, wliich regressed during a period of two M-eeks but did 
not disappear entirely until after three years. There was no residual weak- 
ness in the two limbs. Tlie right leg was sliglitly shorter than the left. Other- 
wise tJie patient had ahvay's been liealtliy. She had no dyspeptic symptoms 
and no glossitis. Menstruation has recently been somewhat irregular. There 
was no history of alcoliolisni, venereal disease or occupational injury. 

Present Disease: Phase I. In the spring of 1940 the patient noticed that 
the gait was impaired. The hips began to be stiff and the right leg seemed 
weak. A few months later the left leg also became weaker than normal, 
the gait began to be swaying and unsteady, and the patient had difficult} 
in climbing stairs. At the same time she began to have cramps in the legs 
and creeping sensations in the lower portion of the back, the hips and doun 
the legs. Occasionally she also had an icy sensation radiabng to the toes. 
Gradually a slight sensation of weakness developed in the right arm. 

Wlien the patient -ivas first obseraed at the Neurologic Department le 

following notes Avere made: • , 

Physical examination : The patient was a small, slight AAoman am a 
skin Avliicli appeared sun-tanned. The papillas of the tongue AAere someAA i 
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The ne»s JI.™ ^ 

todthXmtgen exemtoation revealed nelMng pathologic. The systolic 
prestre rL .30, the diastolic 90. The peripheral vessels we 
ml The blood and urine we normal. Fract.oned lustom.ne meal: No 
tree hydrochloric acid. Mental eiaminaiion: The patients mood was 
somevdrat labile. The primary mental (unctions were normal. The response 
to the praxis tests was somewhat clumsy. Neurologic examination: The 
cranial nerves were normal. The strength was normal in the arms, but 
w-as reduced in all the joints of the right leg and in the ankle of the left leg, 
which joint was weaker than the corresponding one in the right leg. The 
dynamometer registered 17 kilograms for both right and left hands. The 
right leg ivas atrophic. There was a moderate, fine tremor in the chin and 
arms, which increased on intention. The legs, particularly the right one, 
exhibited the same type of tremor after movement. The gait was stiff and 
the left foot dragged somewhat. The response to the finger-nose and knee- 
heel tests was normal. Surface and deep sensibility wms normal. The pupil- 
lary reflexes were normal; the muscular reflexes in the arms were 
distinctly exaggerated and symmetrical; the quadriceps reflex \vas more 
pronounced in the left leg; the Achilles reflex wms absent in the left leg; 
the muscular reflexes in the right leg w'ere normal; the plantar reflex in the 
left leg w'as absent; and there was a slight Babinski reflex in the left leg. 
The spinal fluid was normal, as w'as the double puncture according to 
Lagergren. 

The patient was treated with vitamin B and Hepaforle, but the only 
result was the disappearance of the creeping sensations. The condition 
remained stationary after discharge from the hospital, but the patient was 
. able to keep on working. 

Phase 11. In the beginning of December, 1941, the patient began to sleep 
badly and to be increasingly tired. While setting the tea table on Decem- 
ber 17 she suddenly felt )>as if everything wms going to disappear.# Slie 
placed the cups beside the saucers and raised the sugar basin to her lips 
instead of the cup. She could not make her way to her room nor find the 
key-hole. When she had been helped to her room she could not turn on tJie 
light or pull down the blind. She said she could not see the people about 
her, but could distinguish light and objects as usual. She mistook the 
physician for a policeman. She came out of the attack in about an hour 
and was completely oriented. Next, twitching began in the riuht arm 
winch fkxed and trembled involuntarily. The^atLt could n^f raira 

LVri ™cl>a98cd 

vat”„"d‘ niw dat ato 

The general condition wassalisraclorv bnl II, examinaiiatv 

‘ ctorj , but the skin was still brownish with 



210 


GHETA HAMMARSTEN and EBLAND MINDES. 


no symmetrical rings of pigment or chloasma-like changes The nm-n , 
the tongue were somewhat atrophic The hin,.c nna n I ^ 

The blood was normal. The sedtenta^bn raf::^^ 4 mm '^X' 

Schlesinger tests ol the urine gave positive resuuT Con' 
sequently, a series of tests were made of the hepatic function The Ai 
engracht icteric index remained constant at 1:7 to 8- serum bilirur 
according to Hijmans van den Bergh, 2.4 mg per cent;' citric acid la'" 
per milliliter of whole blood; phosphatase test (Buch and Buch) 8 B; galac- 
tose tolerance according to Bauer, excretion of 5 gm; hippuric acid test 
according to Quick, excretion as benzoic acid, 1.99 gm. General roent- 
genograms of the abdomen show'^ed uncertain enlargement of the liver 
Finally, the investigation was supplemented by a fractioned histamine 
meal which showed no free hydrochloric acid. — 

Mental examination: The patient was quite clear and orientated. ' The 
primary mental functions were normal, except for the concentration and 
mental arithmetic tests, which were done imperfectly. The patient was 
restless and easily upset. There was no suggestion of aphasia or apraxia. 

Neurologic examination: The condition was the same as at the previous 
examination. The spinal fluid was normal. 

The patient xvas now given vitamin B (1 Beveran tablet three times 
daily) for two weeks, after which corresponding preparations were given 
parenterally (2 MI twice daily). An estimation of the pyruvic acid concentra- 
tion for the purpose of orientation gave an elevated value (1.6 mg per cent). 
A glucose tolerance test and a pyruvic acid determination made at the 
same time gave elevated pyruvic acid values, which reached a maximum 
of 1.7 mg per cent after 130 minutes (fig. 2a). It should be emphasized tliat 
the elevated pyruvic acid values were secured despite the fact that the 
patient had been receiving vitamin B for several weeks. The liver injury 
should perhaps be borne in mind in this connection, since cases of hepatitis 
are often found to exhibit an increase in tlie pyruvic acid content of tlie 
blood (Hammarsten and Stable), which is not affected by the administra- 
tion of vitamin B, but is affected by insulin. Seven days later the same 
tests were made again. The fasting value for pyruvic acid ivas now 0.96 mg 
per cent and the maximum was reached with 1.3 mg per cent after 120 
minutes (fig. 2b) . As in the foregoing case, magnesium salt was now given in 
addition to vitamin B, and nine days later another tolerance test was made. 
AH the pyruvic acid values were lower than 1 mg per cent, with the excep- 
tion of the fasting value, 1.1 mg per cent (fig. 2c). 

During the period of observation the clinical picture remained station- 
ary and only the general condition improved. Six months later we were in- 
formed that the patient had suddenly had another short period of confusion 
for which she was admitted to Beckomberga Mental Hospital. 

Summary and discussion: A 42-year old woman had poliomye- 
litis at the age of 16 mth no after-effects. For two years before ad- 
mission the gait was impaired and there was paresthesia in both legs. 
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Upon observation at the Neurologic Department she was fouiul to 
liave a histamine-refractory acliylia and myelopathy. Her mood 
was also somewhat labile. Tlie signs of the myclopalby consisted of 
n mild spastic paraparesis and exaggerated muscular reflexes. There 
were no signs from the pyramidal tract, however. The paresthesias 
disappeared vdth treatment with vitamin B. Nine months later the 
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had a bttef penod of confusion, followed by a day of twitching 
and tremor m the right arm. Observation 36 hours later at the Neu’ 
rologic Department revealed increased fatigability uith mild im 
pairment of the piimary mental functions, unchanged myelopatln' 
and cirrhosis of the liver. Fractioned functional testing of the car- 
bohydrate metabolism disclosed elevated pyruvic acid values. This 
sign improved after prolonged treatment ynih vitamin B, but did 
not disappear until after the addition of magnesium salt. Six months 
later there was a short recurrence of the confusion. 


As in the foregoing case, this patient also had digestive distur- 
bances as well as cirrhosis of the liver. The combination, achylia, 
cirrhosis and myelopathy, is common. It cannot be stated ddinitely 
that the connecting link between these syndromes is to be found in 
the carbohydrate metabolism, although it seems probable. In this 
case, too, the treatment with vitamin B and magnesium acted on 
the disturbance in sensibility, but had no effect on the organic neuro- 
logic changes (paresis, changed reflexes). The latter fact does not 
necessarily disprove a connection with vitamin B deficiency. Strict- 
ly speaking, however, one can for the present only note the presence 
of an achylia and cirrhosis, as well as a vitamin B deficiency and an 
organic neurologic disturbance. 

The short attacks of confusion are interesting. They have long 
'been observed in connection with various forms of myelopathy. 
Episodic psychoses of this kind in connection with hyperchromic 
anemia and achylanemia have been described by Marcus, Bringel, 
Scheid, ’ Cleckley, Sydenstricker, and others, while Joliffe et al. 
observed them in cases of vitamin B deficiency. The latter workers 
considered they had found a form of encephalopathy caused 
nicotinic acid deficiency and which, in addition to delirium, is charac- 
terized by extrapyramidal signs. The hyperkinetic symptoms 
which the patient in question exhibited in one arm in the form of 
t-ndtching and tremor, increasing on intention, are suggestive of 
this type of process. This possibility was unfortunately not taken 
into consideration and the excretion of nicotinic acrd was not 
studied. ~ The whole disease picture is still very obscure and i 
remains to be seen how the case develops. The combinatron, curlio- 
sis of the liver, mental symptoms and intention tremor^ may 
possibly constitute the first manifestations of an atypical hepato en- 
ticular degeneration. 
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As soon as the patient began to receive vitamin T! l)Ar i ^ , 
appeared and she telt general^ better. FrUhro! h f'' 

from symptoms as long as she eonlinued the medlcalioa. 



Summary and discussion: A woman of 45 years had periodic 
hemicrania-Iike headache following influenza in 1920, which in 
recent years took on the character of neuralgic pain in the right half 
of the face. The patient had a recurrent colitis with signs of impaired 
absorption of vitamin C of many years’ standing. Physical and 
neurologic examinations revealed nothing pathologic. With mag- 
necyl as the only medication, a glucose and pyruvic acid tolerance 
test was made, yielding elevated pyruvic acid values. A further 
examination was made after aneurin had been administered for 
four days, during which the headache disappeared. The pyrusic 
acid standard was now normal. No definite changes in the blood 
sugar were observed. 
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The part played by vitamin B deficiency is unclearintbis case 
also The severe infection in 1920, which gave nervous symptoms 
as well as the heredity of glaucoma, suggests that a deficiency of 
vitamin B was not the cause of the hemicrama, which at first was 
typical. A review of the literature discloses only one extensive 
work (Palmer) in which aneurin .is stated to be valuable in the 
treatment of migraine. Palmer based his claims on 50 .>sevcre» cases, 
23 of which became free from symptoms, and 14 improved. The 
really rapid effect of the aneurin treatment indicates a connection 
between the neuralgia-like pains and the vitamin B deficiency. It 
may be that the avitaminosis, with its depressing effect on tlic orga- 
nism caused by impaired resorption, constituted an inciting factor 
in the appearance of the pain. 

To summarize, it may be said that the method of fractioned glu- 
cose tolerance and pyruvic acid determination evolved liy Hammar- 
sten provides a means of disclosing disturbances in the carbohydrate 
metabolism manifested by an abnormal accumulation of pjrruvic 
acid. Disturbances of this kind were present in all three cases of 
neurologic disease described herein. Treatment with vitamin B had 
a favourable effect on the carbohydrate metabolism, but normal 
pyruvic acid values w'ere not secured until magnesium salts w'crc 
administered. The connection betAveen the vitamin B deficiency and 
the neurologic disturbances in these cases is not entirely clear. 
Treatment with litamin B has a good effect on pain, paresthesia and 
mild paresis like the paralysis of the vocal cords in the first case. 
The more seiious changes, like the paresis in tlie legs and the reflex 
changes, regress in the same w^ay now as they did wiicn the treatment 
with vitamin B w^as still unknowm. Despite tliis, a causal rela- 
bonship between the vitamin B deficiency and the nervous diseases 
m three foregoing cases is not improbable. 


Summary. 

The earbohydratc metabolism was investigated in tlircc cases 

L 

been descri^ ‘"'’“tigation bns 

oeen described by Hammarsten, Case 1 was an examnle nf 

neuHtis caused by dens. The patient in Case 2 h:rat;otpS; 
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with attacks of confusion and adiylia and cirrliosis of the liver. Tn 
ase 3 the patient was a woman Avith recurrent colitis who suffered 
from neuralgic pains in the face. In all three cases the pyrmic acid 
values Avere elevated. The blood sugar curves exhibited insignificant 
deviations. TJie treatment -with vitamin B reduced the pyruvic 
acid values, but normal conditions w^ere not restored until niaone- 
sium was given. The relation between the vitamin, B deficiency 
and the neurologic diseases is discussed. 


Zusammenfassung. 

An drei Patienten mit neurologischen Krankheiten wnirde der 
Kohlenhydratstoffwechsel untersucht, mittels wiederholten Gly- 
kosebelastungen und Bestimmungen der Brenztraubensaure. Das 
Untersuchungsschema A^mrde von Hammarsten angegeben. Fall 
1 war eine durch Ileus verursachte Polyneuritis. Fall II Myelopathic 
mit akuter Verwirrtheit so vie Achylie und Lebercirrhose. Fall 111 
neuralgische Gesichtsschmerzen bei einer Frau mit recidivierender 
Colitis. In alien 3 Fallen war die Brenztraubensaure erhoht. Die 
Blutsuckcrkurven zeigten geringe Abw^eichungen. B-vitaminbe- 
handlung senkt die Brenztraubensaurewerte, vollstandig normale 
Werte erhalt man jedoch erst nach Magnesiumzugabe. Die Relation 
zwischen B-Avitaminosen und neurologischen Krankheiten mrd 
diskutiert. 
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Inlroduclion. 

Of the various renal function tests those no\v chiefly cn3j>)oye<i 
in the clinic are the concentration lest and the urea clearnnee Ic.st. 
The concentration test is often employed wth Addis’s modification 
and shows to what extent the kidneys arc capable of concentrating 
the urine, so that it is mainly a lest of llic luhulus function. Urea 
clearance on the other hand in most cases is purely a glomerular 
test, as Bjering and others liavc clearly demonstrated. This paral- 
lelism between urea clearance and filtration will lie found as long as 
the urine is not concentrated beyond a certain limit, one that lies 
at a concentration index of 75 (Bing and Bjering). If the urine is 
concentrated bejmnd this point, more urea will pass hack through 
the tubules together wth tlic increased reahsorption of water. 

For the purpose of making comparisons from case to case and 
from time to time in the same patient, Eggert Mollcr, McIntosh 
and Van Slyke introduced a calculation of the standard c.learanrc. 
by which it is possible to correct Ibc values of the clearance of 
concentrated urines. In other words, they introduced a correction 
that elimina tes the variation in the tubular phase of Iheexcrclion, 

♦ Aided by a grant from P, A, Brandts legacy. 
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SO that in all cases of urea clearance one seeks for information 
merely as to the glomerular function: the filtration. 

The urine concentration test and tlie urea clearance test arc hot), 
performed in the forenoon wthin a period of few hours, ftirsling 
and after ingesting water respectively, i. e. under standard condi- 
tions that differ from the conditions under whicli tlie patient otlier- 
wise lives. We have no function test to show the functioning of t)ie 
kidneys throughout the twenty-four hours. 

It has therefore been the purpose of this work to endeavour to 
establish a twenty-four hour renal function test; urea would seem lo 
be suitable, as it is filtered out through the glomeruli and in part 
passes back through the tubuli, so that the excretion of urea will be 
affected by a lesion of both glomeruli and tubuli. In addition, urea 
determination is an easy process and has already been adopted in 
many hospitals. Finally, by determining the twentj^-four hour urea 
clearance it will be possible to reduce the diuresis error which often 
compromises the one-hour clearance. 


Blood Urea's Twenty- four Hour Fluctuations. 

If the function test is to be extended over a whole day, it is a 
condition that the blood urea is more or less constant during that 
time. 

The literature contains a number of investigations on the twenty- 
four hour fluctuations of blood urea, but the results differ a great 
deal. In 1915 Bang observed little or no increase of blood urea after 
an ordinary protein-rich meal, and a heavy increase after the 
ingestion of large quantities of meat (750 and 9Q0 g). hlacKay & 
MacKay watched the twenty-four hour fluctuations of blood urea 
in six experimental individuals who received an ordinary diet (1.1 
g protein per kg per day); they^ observed a tendency to increase in 
the course of the day, strongest after the most protein-rich meal, 
and a fall at night. The fluctuations were not especially maiked, 
the greatest variation in the course of one day being from 20 to 3 
mg % urea. 

Wittermans observed very hea^’y fluctuations of the Wood ure. 

of normal individuals on ordinary diet; during inanition the vawa- 

tions were even more pronounced (over 100 percent.). Siim arc 
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Own Investigations. 

Blood urea samples were taken from four healthy individuals 
living on an ordinary full diet and having light manual work. In 
the course of 24 hours blood samples were taken every two hours 
from 8 am. to 8 pm and atllpm.,4am. andSam. next day. Graphl 


ui9iojd 6 g o o g o 
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the Hood urea 

tie diet. Af'=^^;47„“",to„„afterlanohovlKrcaft^ 

^'uTis praotically just as high as at S am. *''^‘'7,fJw are 
difference 23.5-28.0 mg %). The fluctuahons rn the Wood are 

rather marked, the greatest osciUations over and under » 

r-alue being about 30 per cent. The highest and 

Hood urea lie respctively 40-53 per cent, over and 10—10 per 

cent, under the initial \’alue. 


Table U 


Age, 

sex 

. 

.Aver, 
urea 
rng% 
24 hrs. 

Max. 

in 

ing% 

Min. 

in 

ing% 

- £ 

S 5 ^ 

^ ^ 
« 2 s 

is .* *• 

Max. v.'ir. 
under 
aver. 

mg% urea 

Max. 

var. 

over 

O' 

iQ 

Max. 

v.ir. 

under 

O' 

lO 


G, pro- 
tein 
per 
kg 

26 $ 

33.1 

42.1 

27.2 


5.9 




1.57 

27 $ 

27.7 

36.0 

17.5 

8.3 

10.2 




1.24 

mm 

27.5 

35.7 

15.4- 

8.2 

12.1 


44 


1.43 

53 0 

28.7 

38.0 

19.9 

9.3 

S.S 


31 

91.4 

1.20 

-Aver- 










age: 

29.3 



8.7 

9.3 

30 

33 




The average value of blood urea is calculated as the mean of the values 
at 8 am., 10 am., 12 am., etc. up to Spm., the valuas at 10 pm., 24 pm. and 
6 am. being determined by interpolation. 


In order to ascertain whether the fluctuations are due to diet 
. or to other factors, eight individuals (6 males and 2 females) not 
confined to bed were tested; they had received a diet less rich in 
proteins (in all 38— -62 g) divided over three meals. It will be seen 
from Graph 2 that the blood urea varies less on the prolcin-poor 
diet. The average curve falls during the forenoon and rises 1 U to 
2 hours after dinner, whereafter there is a slight fall until nc.xt 

during the twenty-four 

— Ada mtd. scandinao. Vol CXI 11. 













Next, tests were made on two males and one female who had 
received a similar diet (43—56 g protein per day), but distributed 
more evenly over the day, this diet, used in the following experi- 
ments, wiU be described later. They had eaten this food for two 
days, and the blood urea was tested ten times in the course of e 
second day, the indmduals being confined to bed. Graph 3 s l 0 ^w 
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tile fluctuations of tlie hinnri 
food. Here the oscillations in rd 

somewhat less than with the nr • ‘'^'''crage va] 

oscillation over the average is iT 1^.”' ^ 
on ™der the average 11 9 ^percent, respci 

- «n.all, I tested the relation of Z'T' 

a-verage value of all ten 
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Table 2. 


Age, 

sex 

|g. Protein 

g Protein 
per kg 

Average 
urea mg 
% 

Max. 

urea 

mg% 

Min, 

urea 

mg% 

Max. var- 
above 
average 
mg% 

Max. var, 
under 
average 
mg% 

S3 ^ 

< ^ 
5? 

•-t o* R 
^ 0 ‘ 

S •= r 

3 

o n -C 

27 $ 

41.3 


20.8 

23.8 

17.9 

3.0 

2.9 

14 

14 

27 $ 

39.9 


28.2 

33.3 

24.9 

4.9 

3.9 

17 

14 

21 c? 

40.5 


11.2 

15.1 

8.6 

3.9 

2.6 

35 

23 

20 c? 

57.8 


17.8 

20.9 

15.2 

3.1 

2.6 

D 

15 

24 (? 

62.5 

0.89 

15.5 

18.5 

13.0 

3.0 

2.6 

19 

16 

24 d' 

59.1 

0.78 

33.6 

35.4 

31.5 

1.8 

2.1 

H 

6 

25 ^ 

52.0 

0.72 

20.6 

23.4 

18.9 

2.8 

1.7 

14 

8 

29 <? 

38.0 

0.51 

10.8 

13.7 

9.7 

2.9 

1.1 

19 

10 


The average value of blood urea is calculated as the mean of the values 
at 8 am., 10 am., 12 am. etc. up to 8 pm., the values at 10 pm., 24 pm. and 
6 am, being determinated by interpolation. 


minations to an average of fewer determinations; in this case I 
employed the average blood urea values at 8 am., 2 pm,, 8 pm., 
2 am. (interpolated value) and 8 am. The result ivill be seen in 
table 3. 

As the average blood urea value in twenty-four hours determin- 
ed on four values differs only little from the average value of ten, I 
made tests of the blood urea of 31 hospital patients ■with healthy 
kidneys, taking four blood samples in the twenty-four hours. For 
these patients I compiled a menu containing 50 g protein per day, 
i. e. about three-fifths of what is contained in the ordinary hospital 
diet; I endeavoured to make the diet satisfying, tasty and varied. 


Table 3. 


Sex, age 

G. protein 
per 24 hrs 

G. protein 
per kg 

Average 
of 10 
determ. 
nig% 
urea 

Average 
of 4 
deteirm. 
mg% 
urea 

Deviation 

mg% 

urea 

Deviation 

0/ 

/o 

■ 

22 <? 

56.1 

n 

24.5 

24.0 


2.0 

21 

54.6 

mSSM 

22.1 

22.8 


3.2 

21 $ 

43.6 

0.69 

18.5 

18.1 

0.4 
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Its composition was as follows: 

Sam. Slice of white bread, slice of bolted rye bread, butler, tea 4.7 g protein 


O.SOani. 250 g oatmeal porridge, 100 cem® milk 8.0 g » 

1 pm. Dinner ’ ■ 

3.30 pm. 200 cm® cocoa substitute or milk 6.6 g » 

5.15 pm. Supper; < ; 


Half-slice rj^ebread with tomato, carrot etc. 

» » » smoked sausage or 

collared meat 

» i » liver-paste- 12.7 g 

« » » cheese 


o»o»‘b o-'d'o 
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/;:L? -getawes with 

rtewed prunes with cream = 179“ *T^*° ^‘’‘‘“‘o-rissole, 

tout with fruit juice, celery cutlet wUh t'T ? ~ =«™- 

tem. - Vegetables and bLer rice u, nT " “ >«-8g pro- 

protein. ’ pudding with apples = 177 

The patients received this f 

^^0 time the blood urea wastte^ !“ «'<= 

GrauuT'* *’’*’““* ®’‘0™Pies Of the blood ^ * Pm- and 8 

Gtaph 4 . Table 4 shows how much rtr" ™” >« aoen in . 
proportion to the average values in “°'''‘'”oa values fluctuate 
It would be natural to ass,™ A tours. 

'• Steatest deviation is 2 1 of ''™® 

W /o, correspond- 



The first 8 individuals have got another meal distribution (3 meals) than 
the following, and because that they are not included in tlic calculation of 
average deviation and probable deviation. 
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2H-hour cl. 


Graph 5. Ordinate: average value of one hour maximum clearance. 

Ahscissal: 24-hour maximum clearance. 

The graph shows the relation between 24-hour clearance and the averag<; 
one-hour clearance for the various patients. Each patient is represented by a 
certain figure. — The figures above the figures indicate tlie urea concentra- 
tion index at the 24-hour clearance. Patients’ numbers (Table 6) are given at 
the bottom of the graph beside the figure. 
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i„g to an error of 10 per cent. The average deviation for the 81 days 

seen frdm the table thatloi per cent, of the results 
troi two tests differ no more than 6 per cent from the result of our 
or more tests. As the distribution of the, 

tial it may be said with great certainty that at least 82 per cent. 

*91 per cent, less 3 X the standard deviation) of the two-tes 
Lults have a deviation that is less than or equal to 6 per cent, of the 
average of the four-test results. The error' vnll presumably be 
reduced by calculating the average of several twenty-four hour clear- 


With the diet described it is possible to bring about a relative 
stability in the blood urea, whereby the average value of the blood 
urea during the twenty-four hours can be judged by determining the 
value on two successive mornings. The diet has the advantage that 
it is easy to use in a hospital, as its only essential difference from 
the usual hospital diet lies in the midday meal. 


Twenty-four Hour Urea Clearance. 

Next I tested the twenty-four hour clearance of 22 patients (8 
males and 14 females). The patients were confined to bed, except 
for one or two who were allowed up for a couple of liours during 
the day. They received the aforesaid diet containing about 50 g 
protein per day (34—53 g), or 0.47—1.1 g protein per kg per day. 
For the majority of these patients their blood urea was measured 
at 8 am., 2 pm., 8 pm. and 8 am next morning; for one or two it 
was measured only at 8 am. Diuresis was measured from 8 am. to 8 
am.; the urine was kept in a cool place, covered over and with a few 
drops of toluol added. For tlie first five patients the urea in the 
urine was determined by the micro-method, otherwse by Van 
Slyke's and Cullen’s method. Double analyses wore made ot tlio 
content of ammonia + urea and of ammonia; the urea was found as 
the result of substracling these two values. For purpose of control 
an analysis ot a urea solution of known, concentration was made at 
he same time. In this solution 2 to 5 per cent, less urea was found 
than was expected. For each patient I made two or three twenty- 
four hour clearance determinations, and in addition an ordinary 
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Urea in 
urine ^ 
nrg % urine 



2037 81 

1820 
2472 

1380 59 

1652 

1900 

2179 119 


1198 .144 


1363 135 

2278 92 

2139 105 


1203 . 66 

965.8 74 

2037 33 

2347 156 

1535 127 
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Urea gp 
g- cone, p 
index, h 



Cist 
8 -j- 8 ' 


Clmax 

aver- 

age 



54 

50.6 


50 

50.3 


51 

51.4 


68 

50.6 


42 

50.6 


34 

50.3 

0.89 

, 81 

50.6 

0.64 

56 

50.3 

0,63 

49 

50.6 

0.80 

65 

50.3 

0.79 

92 

50.8 

0.73 

79 

50.0 

0.72 

105 

50.9 

0.73 

78 

50.8 

0.77 

73 

50.0 

0.76 

90 

49.7 

0.75 

83 

50.3 

0,76 

90 

50.8 

0.88 

81 

50,0 

0.87 

118 

49.7 

0.S6 

38 

50 3 

0.87 

70 

49,3 

0.8G 

60 

49.7 

0.86 

58 

49.7 

0.86 

63 

50.0 

0.85 

94 

46.0 

0.72 

103 

47.9 

0.75 

71 

33.6 

0.47 

66 

42.2 

0.58 

58 

44.2 

0.61 

42 

50.6 

0.61 

45 

49.8 

0.60 

59 

50.6 

0.93 

53 

48,4 

0.89 

96 



108 

47.9 

0.67 

78 1 

49.4 

0.67 


74 

75 
78 

I i. 69 

66 70 

72 71 

GG 67 

54+ 

64 69 

62+ G3+ 


29 50 
26 45 


61 94 

G8 79 

55 

63 68 

62 61 

56 
54 

33+ 71 


.50 54 

33 + 1 


6^ 65 42 42 57 

50+ 58+ 30+ 31 + 











The blood urea is calculated as average of 4 values; when placed wUliin 
Diuresis: + after the figure indicates that a little urine has been lost. 
Ammonia in the urine is calculated as mg % urea. 

Cist average'- Standard clearance calculated by means of the average 
Cist 8-f8'. Standard clearance calculated by means of the avarage ot2 
Clmax: 24 hour clearance is calculated as maximum clearance irres- 
Clmax average; Calculated by means of the average of 4 determinations 
Clmax 8+8: Calculated by means of the average of 2 determinations 


one-hour clearance was determined for most of them. The results 
will be seen in Table 6. 

As will be seen from the table, the blood urea for all these 
individuals was relatively low, from 10.8 to 39,6 mg % (the average 
for the first twenty-four hours); as a general rule the blood urea 
is stated to be between 10 and 50 mg %. The low blood urea in this 
material may possibly be due to the fact that most of the patients 
prior to the experiments received hospital diet containing 83 g prO' 
tein daily for the males and slightly less for the females, i. e. tlieir 
diet was not particularly rich in proteins. 

^he daily urea output in the urine is rather low, varying from 
5.8 to 21.2 g urea. We are told that the total urea output per day 
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taaokals the tlgarea indicating blood otearepmontatc the overage „I 2 val„« 


Of 4 determinations of blod urea, 
determinations of blod urea 

of blood urea. 


IS about 30 g when the diet contains 1 1 ^ + • 

"Ormalen u„d pathologischen PhysioloirS" 

rrc'r,-" - 

tein ™li ir ® ^ ® P™' 

mts i„ this experiment. "“‘5“* “t the pati- 

tent of ammonia i ^,^*6 'irali'the con- 

the unne reaction (which was not® t'«t and foremost on 

-e of these Ut™' ™ eTt 

» relatively high percentage of the t^a " 

ne area (maximum 16 per cent), this 
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,,, i2 

Of the values given the maximum twenty-four clearance nf 
greatest interest as an expression of the twenty-four hour functi^^ 

In variation in the maximum clearance Tf 

an indmdual is from 21 to 31, i. e. a fluctuation of ± 19 per Tj 

(Patient No. 2 is disregarded; the clearance varied from 14 to 2?' 
possibly a diuretic error?). On an average the variation is ± 8 per 
cent. I^or comparison I may add that the maximum clearance oI 
Eggert Meller, McIntosh and Van Slyke’s individuals displays fluc- 
tuations from their average clearance of up to -f 31 and —20 per cent. 

The absolute variation in the twenty-four hour maximum clear- 
ance of the normal individuals is from 21 to 68 if we omit the lowest 
clearance of 14 (diuretic error?). 

For all patients the maximum twenty-four clearance is lower 
than the one-hour maximum clearance. The reason for this is that 
in the case of the one-hour clearance after water ingestion the 
diuresis is high and the concentration index for urea low, whereas 
the twenty-four diuresis per time-unit is lower and the concentra- 
tion index for urea high; thus in the latter case much more urea mil 
pass back through the tubuli. 



1 It must i>e due to an analytical error that the ammonia content for the 
first five patients is 0, as normally there are always small quantities; onlyia 
the case of alkalosis induced by ingestion of alkali or in the case of hyper 
ventilation is there an absence of ammonia in the urine. 
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This -will be seen on comparing Patients Nos. 7 an 

” pfLt No, 15 is up. tvhich may be the reason tvhy Ws twenty- 
tour hour clearance is lower than No. n. This does not apply to 
Nos. 9 and 20, hoAvever, as both are confined to bed. 

Furthermore, patients who by their one-hour clearance reveal 
a difference in their renal function may have almost the same 
twenty-four hour clearance and tlie same concentration index for 
urea; this is so for instance with patients Nos. 6 and 7: 


Patient 

One-liour 

clearance 

Twenty-four 

hour 

clearance 

Urea concentra- 
tion index 

6 

94 

C2 

92 


79 

65 

79 



53 

105 

7 

C8 

66 

81 


64 

58 

73 



68 

90 



53 

83 


This shows either that filtration, which is expressed hy tlie one- 
hour clearance, may vary in the course of the twenty-four hours, 
whereby a single one-hour test is no expression of the total function 
in the whole day, or that tubular reahsorption was different for 
the two patients. 


Nevertheless it does happen that the twenty-four hour clearance 
and the one-hour clearance of two different patients vdll also give 
fairly equal results both in cases where C„ is the same for the two 
patients (20 and 22) and where is different (15 and 18). — On the 
whole there is a certain proportionality between the maximum 
twentyfour hour clearance and the one-hour clearance (graph 5). 

A twenty-four hour functional test of this kind gives rise to 

rZ T functioning of the kidney, and tlicre is 

uable Z extensive investigatioris will be ca- 

taineH h ^ information that cannot be ob- 

tained by means of a one-hour test alone. 
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Summary. 


The purpose of this investigation was to devise a renal-function 


Blood-urea analyses were made for four healthy individuals on 
ordinary diet, and it was found that the urea varies greatly in the 
course of the twenty-four hours. By altering the diet so it contains 
less protein it was found in eight individuals by means of nine blood- 
urea analyses in the twenty-four hours that there were much smal- 
ler fluctuations. 


A diet was then composed containing 50 g protein, and with this 
it was found possible to keep the blood urea of 37 individuals relat- 
ively constant during the twenty-four hours. On measuring the 
blood urea two mornings running on this diet one can obtain an 
expression of the average blood-urea value for the whole day. In 91 
per cent, of the tests made the average blood urea for the two mor- 
nings showed a deviation of ± 6 per cent, from the actual average. 

An examination was made of the twenty-four hour urea clearance 
of 22 individuals and the results compared ■with the ordinary one- 
hour clearance. tATien repeated tests of the twenty-four hour clear- 
ance are made for the same individual one finds variations of dimen- 
sions similar to those in the one-hour clearances. The absolute 
value of the maximum twenty-four hour clearance in different 
individuals varies bet'ween 21 and 68. On the whole I find a certain 
proportionality between the twenty-four hour clearance and tire one- 
hour clearance. On the other hand, individuals having the same, 
one-hour clearance may have different twehtyfour hour clearances, 
and vice versa. 
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Intrathoracic Malformations in Young Children. 

By 

B. SODERLING and R. THUNE. 

(Submitted for publication October 22, 1942). 


I. A case of cystic lun^s in a 14-months-old girl. 

During recent years an increasing number of congenital cystic 
lung changes have been described. Therefore, from having had on 
the whole only a pathological-anatomical interest earlier, they have 
become of increased diagnostic interest, and in a number of cases 
also of therapeutic interest. 

The changes may vary in size and extension from being so pro- 
nounced that they are incompatible vdth continued life, to small 
ones which give rise to no symptoms at all throughout life. 

Various explanations liave been given of tlie origin of the cys- 
tic lung, and a number of names used all in accordance with con- 
ceptions as to the nature of the complaint, e. g. bronchial or lung 
adenoma, fetal bronchiectases, congenital iymphangiectases, etc. It 
is probably not a question of a genetic unit (Kahlsdorf). Therefore 
in general a more neutral collective designation has begun to be 
used: congenital cystic lung pn a malformation basis. 

The cysts vary in number and size, all according to at winch 
period of fetal life the disturbance in development began. If it took 
place early, occasional larger cysts originate from the bronchial 

rudiment; if it takes place later from the finer bronchial branches, 
the cysts are smaller. 
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11. sJiiH'.iii.isG <int) i], T/tt/ivi:, 


in l„. i. s™.T«liK.I, wWol, i, 

, ""11’ "" «l 'l>^ii]ii)caraTicf,ilssrelionsiir/ai 
n.fmlilitijr ,n ap]u'nrantT n large-pored toilet .sponge 

A ens,- will, pm„„„mT,l l.ilalcrni aponBo. which did 
.■■ mK :my symiHol.is unlit II, c afic of 1,| „,o„i),s, „ay he worth 
<ic'.scnli(ng .‘^onu'whal more in detail. 

It is (ho cn.se of nirl c))i)d born ]/S 1939, M-ho ^vas 
;idn»i!i<‘d to the Cinldren's Department at 33oras Hospital on 
2<S/9 H)!0. 


C.iti. tit (li.-otilyrl,il<l. Mollierhr-alttiy^nitl) W.p.neg. Child’s ivejghut 
birtii •S.OSPg, nei;« )V('(l lire.'i.'-t milk only tor one month; mixed feeding 
later, first tootli apjieurcd at age of *1 monllis. 

.At the age of « tnontfis she (icgan to have small scurfy papule.s on ilie 
scalp and on the hark. Jlegan to In* frolfii), did not cat so well and cried on 
urination, fxamineit iiy the medical officer, who diagnosed pyuria and a 
r. rlain amount of neglect. 

When she wu.s adtnitled on 2R/P JOdO (o the Childron’.s tteparlmcnl, 
the <-.Vi'u(dft.'it(<in :diowed a pale child witfi fh'ibhy flo-sli. In the folds of 
the .skin tlo're v.-ere very badly tended .skin olumge.s, uilli large patches 
fd raked jaiwdrr ;m<l secretion. Vniva dirty nnd .stuck together. Over the 
;ibdomtn ainl on the, scalp mimeioiis. scattered papules craslet) with powder, 
partly Nvith the lops nibbed off. 

She also exliihiled .sign.s rd rachili.s with well-developed rachitic rosaries 
iiml irregular Ivcth. 

Weight Afolirile. The urine e.xliibitcd nothing palpably patho- 

logical. .A Idood exaiuiualion indicated slight anemia and and leukocytosis 
HG.OOO). 

'i'lie ilay after admission an ol»vioii.‘; dy.spnooa was observed with ala 
nasi breatfiing and inspiratory roiicavitie.s at nngulus costae. The hings 
c.xliibitod a lynijumitic (one and reduced breathing sounds. 

On r>/10, i.c, 9 days after admission, I lie child was extremely dyspneic 
and iroulded in her Incnlhinp. .She lay witli scyorc ala nasi brc.aibing and 
pronmineed roiicnvilies at angulus costae and strong abdominal respira- 
tion, Genera) condition affected. Temp. OS'*. Pulse MO. Physical e.xaini- 
nnlion of the lungs: extremely high tone and weak respiratory sound. 
Ilverywliero, principally over the po.slcrior .sides, small hard rfiles. At 
M, on the left side intonsified broncho-vc.sicular respiratory sounds. Tk 
syni;i(om picture guec the iniptrsaion of n biiotcral pneumothorax. A roent- 
gen examination was made, the following report being given; nThe diapli- 
rngm arch is greatly displaced downwards and obliterated and onlj' mam 
small movornenf-s. Within the Inng areas a pronounced bullous emphy- 
sema, » (.See picture 1.). . 

Her condition dclcrioriated, and .after 24 hours death supervened alter 

inerca.sing difficiiJIie.s in brcalbing. 




Picture 1. 


Pathological-anatornical examination oj the lungs (Professor Rcutovwall). 

Macroscopic pronouncement: {Sec Picture 2). The lungs ore voluminous. 
On the surface dense emphysema-like vesicles, vai-ying in size from lhal of 
a hemp seed to that of a walnut, at places conglomerate. The most pro- 
nounced changes corresponding to the upper lobes of the lungs and over the 
middle lobe of the right lung. The latterisbullously changed in its entirely. 
In section through the different lobes on the whole ahomogencou.s picture. 
The lung tissues are like a large-pored toilet sponge. Lnj’gcr and .smaller 
cystic lumina, smooth-walled, partly conflueni, in places only separated 
by thin membranes, in places again by an obviously air-bearing parenchy- 
mal layer of varying thickness. In this, within smaller areas, macular chan- 
ges, as in the upper lobe of the right lung, (sec below). No fluid in the cyst- 
like lumina. In the lower part of the upper lobe of the right lung the 
parenchyma is largely solid, spotted greyish--white, firm, not air-bearing. 
In section the bronchi are.thick-walled Avith fairly narrow lumina. Trachea 
and main bronchi without noteworthy changes. No stenoses 
No deformities in the heart 
Microscopic examination: 

1. From the lower lobe of the left lung: larger and smaller cyst -like 
lumina. Only one here and there is covered with low cylindrical, light 
epithelium, partly replaced with a layer of inultinuclear giant cells. For the 
most part there is no specific epithelial covering. Around the cyst lumina 
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Picture 2. 


0 tissue of fairly polymorphous appearance abundant in capillaries and 
cells; fibroblast-lilvc cells, large rounded monocytic cell elements, cells of 
lympliocylic type. In places here and there a plasma cell and an occasional 
polymorphous nuclear leukocyte. Between these greatly changed areas 
there ai'c well-developed, partly emphysematous lung parenchymas. In 
these foci of pneumonic changes; serous exudation, desquamative cells, in 
some places occasional polymorphous nuclear leukocytes in the alveola. In 
the lumen of a number of bronchi abundant leukocytic axudate. 

II. From the lower part of the upper lobe of the right lung: the macuiar 
greyish-white portions exhibit the same pictures as the tissue round the 
cyst-like Jumina. (see above). No necroses. No tubercle-like structures. No 
noteworthy vessel changes. 

Reuterwall writes as a summary of -the examination: sThere 
are here pictures similar to those seen with congenital cystic lung on 
the basis of malformation. The somewhat polymorphous pictures 
in places resembling pneumonia alba in certain respects give reason, 
however, to raise the question whether a luetic lung affection may 
be present.)) 
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As the question svhother a lueUc el.nnge is present may be ex- 
cluded mother exhibits a negative Wnssermann reaol.on, 

fappe’ars'hat this is a typical case of congenital cysirc lung mal- 
formation of polycystic type. 


Commentary. 

As is mentioned in the inlrodiiction, the etiology of the. congeni- 
tal cystic changes is not known wth certainty. In any case, howe- 
ver, they appear to he the result of a degenerative process {Wacha- 
ressa), which may also affect other organs, such as the kidneys. 
Bergh, Nilsson and Zachrisson have described some interesting cases 
where diffuse cystic lung changes appeared simuliancou.sly uith a 
tuberous cerebral sclerosis. 

Lung cysts may be solitary or multiple, and ma}' be filled with 
fluid or air. At birth the cysts contain a serous, tramsparent, 
yellow fluid. If there is no connection with a bronchial tube, the 
fluid remains there; if it there is a connection it bcconie.s air-benr- 
ing. (Adanis-Swanson). The airbearing cysts may he enlarged later 
by the ventilation mechanism (Schenk). 

The pathol. anat. picture may vary considerably in congenital 
cysts. Hennel divides the changes into two main groups according 
to their structure; 


1. Cysts the origin of which can be traced from the bronchial 
ramifications ualh concentrically arranged muscle fibres and car- 
tilage, and covered witli cilia-bcaring high epithelium. 

2. Cysts which wholly resemble emphysema vescicles. 

Between these two main tj^pcs there arc all the transition 
forms, solitary or multiple cysts surrounded by a polymorphous 
mesenchymal tissue. 

In a number of cases Avhere the changes are less pronounced, 
and secondary inflammatory processes have .set in, it may be dif- 
ficult to distinguish them from acquired bronchiectases. 

The symptom picture varies ^^^lh the size and diffusion of (he 
cpts. Small and sparse cysts do not necessarily show any morbid 
signs unless an infection sets in. ^ 

changes, symptoms may not appear 

r . 0 until the functioning parenchyma has been reduced by 



244 


B* SODEBLING flnci , THUNE 


the e„]argeD,3„t ol the aMearing oysts o™g to a ventiJation 
ccJianism, or by its becoming the seat of inflammatory processes 
does the affection become manifest. An enlargement oVthe “ysb 
may also he conceived as due to a grovdh e vacuo following on the 
disproportion between a normally growng thorax and a deficient 
lung due to malformation (Herms and Mumne). 

The most usual symptom is attacks of dyspnoea, which may 
become extreme with auxiliary respiratory movements. At the same 
time an appreciable cyanosis is often observed. Among the ordi- 
nary symptoms is also cougliing. Occasionally hemoptysis appears, 
which is often VTongly interpreted as being due to lung tuberculo- 


sis, The dyspnoea and cough may also mislead the doctor to diag- 
nose asthma. Tlie clinical picture often permits of the presumption 
of a spontaneous pneumothorax. 

With tlic help of the anamnesis and clinical findings, the diagno- 
sis may be presumed. Therefore te congenital cystic lung should 
he borne in mind in the case of attacks of dyspnoea and cyanosis in 
cliildren, when more serious affections of the air-passages have not 
been met with previous^, and where the condition does not tally 
with obscr\*ahle affections of the air-passages. 

Roentgen may give a probable diagnosis by establishing the 
cy^slic formations in the lung. But the proof of a cystic change 
alone is not sufficient to establish the diagnosis of cystic lung in the 
restricted sense. It may often be difficult to distinguish between 
ordinary bronchiectases and congenital cystic changes. This 
difficulty can be overcome to some extent by the observation of 
the size, shape and localisation. Multiple cysts of congenital nature 
may give the picture a sponge-like, often coarse-meshed structure of 
ring shadow^s wdtli sharp outlines. The surroundings show no signs of 
inflammatory processes, nor are there any signs of shrivelling. In 
the case of the sac-shaped bronchiectases, the cavities are often 
smaller, not so sharply delimited, and more or less clearly grouped 
in association with an affected bronchial branch. Most frequent!} 
inflammatory changes round the bronchiectatic cavities are also 
seen (Schenk). The prognosis is dependent on the number and size 
of the cysts and on possible complications. On the whole, if le 
changes are so extensive that they give rise to^ symptoms 
already in the early years of childhood, the prognosis is aN^ajs 

poor. 
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With regard to treatment, it will most frequcnily be sympto-. 
matic. In a number of cases with localised, defined changes, punc- 
ture, drainage, and sometimes lobectomy have given good results. 

Summary: A 14-months -old girl is admitted for an insignificant 
commonplace complaint. From the very beginning a certain dysp- 
noea is observed, which does not correspond 16 that of fever, heart 
or lung complaints, etc. (at ordinary clinical routine examination). 
In association vdth an infection of the upper air-passages, the pati- 
ent’s respiration becomes extraordinarily affected and gives the 
impression — even on physical examination of the lungs — of a 
bilateral spontaneous pneumothorax. Rig. examination gives the 
result — cystic lungs (?) The child dies after 24 hours. The palh.- 
anat. examination verifies the rtn. diagnosis 

In connection v4th the case, clinical, roentgenological and path.- 
anatomical commentary. 


II. A case of a large pleural tumour (local malformation? 
dermoid?) in a 1 H-years-old boy. 

'thoracoscopy — extirpation — u.co\t“iv. 


ot hereditary /mere J Kormnf™, r ""'Wnff 

Breast-fed f’r 0 

spring of 1941 measles and subsequent vrcDon n '- 7 
air-passages, which prevented visits to n.e r 
- the country, a specially sevel e ^ •-* 

called in the diagnosed nier tn tZflrfT 

to the dispensary in their home disfric 7 ri^ »he family to go 

Mas admitted to the Cl.ildren’s DepartmenI 7 
Amnestically the vague details Z? ’ ^ ^lo^Pilal on l/s 19.11 
possible definitely io “™7 >" ''•■■o "01 

Pomtofiimo for an onset, whicli woul 7 ; i f"’ exact 

pleural sac. There had been some rfn r inflammation of the 

occasion ally during thrst LT aslig] emit 

'™P-vedgeneralcotitiomZf^,,C^^^ 

On admission; entirely free of fe ^■'''cly brief 

educed turgor, ^affected w ^^-3. slender btd pale 

left side with prominent tni /^"'i^'canl, loose cougli i ' i • ’ 

tlioracalrespirafinn ^ ’"^-orstices between the rilJ v i^wlfring 
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Picture 3. 

sent to greatly decreased respiration sounds. Prom the internal organs 
for the rest nothing worthy of note. Mantoux iflOO: neg. Blood; Hb 
87 %, red hlood corpuscles 5.3 mill., white 15,300. Diff: N; staff nuclear. 
14 %,segm. nuclear 54 %, Lymph. 28.5 %,Monoc.3.5 %. S.R.: Bmmllhr. 
Jltg, reveals large exudate shadow. Test puncture of the pleura; strange 
greyish-brown fluid of the consistency of thin cream. Strong fibrin content. 
Microscopically without notable findings. No bacterial growth on cultiva- 
tion. 

Course: Consistently good general condition, free of fever and bright. 
Thoracocenteses of 4 — 500 cm® of but little value, as the fluid cavity 
fills again, and as the patient is a little troubled before as a/ter the tappings. 
Respiration frequency constant between 22 — 26 per minute. ' On 29/8 
drainage performed, according to Bulau, with a catheter (no. 15) inserted in 
the pleural cavity and retained there during 24 hours. After the catheter 
was removed the exudate repidly formed again. As the whole picture 
diverged from the ordinary exudate type, thoracoscopy wss performed (6/9) 
with the assistance of a colleague. The following report was then given: 
»Puncture in the axillary line somewhat below the axilla. Paracentesis 
and lavage of exudate. At thoracoscopy an irregular tumour was observed, 
which in certain places had growths like bunches of grapes, in other places 
was coated with a fibrin-like membrane. The tumour extended chiefly 
postenorJy-upwacrds, but also medially. Adhesions were to be seen, at a 
number of places in the outer edges. The thoracal wall was reddened and 
undifferentiated. Diagnosis: tumour (teratoma?)». (Dr B. Tornell, Yas- 
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ter§sens Sanatorium). Alter paraccnlc.sis a tboiough Jiig. cxamnation was 
made, when irregular indentations in the air cavity could he observed, 
probably corresponding to the course ol the tumour described in the thora- 
coscopy report. (See picture 3). After some days the boy was sent lo the 
surgical clinic at Kronprinsossan Lovisa’s Hospital for Sick Children in 
Stockholm. He was operated on there on tO/9 (Dr J. Hindinar.sh}. The 
operation report runs: ftNitrogen-oxide ether. Tlioracotomy -|- extirpation 
+ suture. Incision from the axillary line forward along the Gtli rib wbicb 
was removed to the same extent. When the pleura was opened, over- 
pressure narcosis was begun and then continued during the Avliole opera- 
tion, A cystic tumour the size of a double fist with thick walls, Avbicb fills 
the whole thoracic cavity, is encountered. The pleura is tinckoned, ami 
the lung is compressed flat against the posterior wall. The tuniour is 
strongly adherent in all directions, and considerable difficullios aj'c encoun- 
tered in separating it, especially from the mediastinum, and above all from 
the thin pericardial sac. It burst during tlie process of separation, but 
was extirpated- radically as far as could be judged. The pleural cavity was 
filled with common salt and then sutured. Blood transfusion of 130 cm® 
from the mother.^ The patient stood the operation well, was completely 
free of fever after a few days and. discharged healed on 2G/9, i. e. ten days 
later. Tlie tumour was sent for microscopic cxaminaiioyi, the following 
report opinion being received (Professor II. Bergstrand): »The racemose 
tumour has been examined in sections from different places. It tbon proved 
that the clnef mass of the tissue consi.stcd of loose connective tissue in which 
cysts coated wjth laminated epithelium and bearing fat glands were seen. 



Picture 5. 


Further, tiiere were mucus-secreting, branched tubular glands covered 
with cylinder epithelium, which opened into the laminated epithelium- 
covered cysts. These glands were surrounded by a loose myxomatous 
connective tissue resembling that seen in a fibroadenoma mammae. It is 
open to question how a tumour of this sort is to be apprehended. On the 
one hand it is possible that it is a question of a teratoma, on the other, the 
possibility cannot be excluded that it is a matter of a simpler local mal- 
formation. For my part I am inclined to associate myself with the latter 
interpretation. In that case it is here a matter of a heteropathic skin and 
mammary tissue. The histological sections speak strongly in favour of this, 
as skin and mammary-like tissue is the only thing observed. Pulmonal 
epithelium, intestinal epithelium, nerve system, musculature etc, were 
entirely absent.» 

At later controls it was established that the growth and general con- 
dition were very satisfactory. The last examination was made on 16/5 42 
It then proved (picture 5) that the lung on the operated side had now developed, 
and that a normal roentgen lung volume appeared to be present there,- 
At the immediately preceding lung control this had not yetbeen the case 
(see picture 4), At the physical examination strong respiration sounds were 
established over the side which had previously been practically silent. 

In many respects the case is probably unique, but it does not 
therefore lack practical interest, for when one is faced uaft 
isolated case — however rare it may be — it is obvious that some- 
thing must be done, in the first place to clear up the diagnosis, and 
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in the second therapeuticaUy to master in the end a condition avM 
cannot be dealt wth conservatively. The above satisfactory dmg 
nostic and operative results must, then, appear to be encouraging. 
The literature on cases of this catcgorj^ deals mainly with dermoids, 
which does not make any material difference in practice, (Nor 
can the possibility of a dermoid be excluded in our case). 

In 1935 Hammarskjold published a lengthy monograph, in 
which he had collocated from the literature 163 cases of inlratliora- 
cic dermoids which had been published up to that time, and he him- 
self reported 9 Swedish cases. It appears from the casiiistics that 
only 18 of the 172 cases were children under 15 years. In view of the 
etiology, this is remarkable. It might have been expected that the 
material would have consisted to ,a much gi'caler extent of young 
patients, as the disease must be apprehended as congenital. It is 
obvious that, in the majority of cases, some other factor is required 
for this malformation to make itself clinicallj'^ noticeable. The first 
thing that suggests itself is to suspect a probable onset of an infec- 
tion from the air-passages. This can never be anything but guess- 
work which cannot be verified, but it is supported by the numerous 
prolonged cases of bronchitis which arc encountered. 

According to Hammarskjold, 6 cases of such tumours were met 
with in 1935 in infants and small children. The patients were 
children of the age of 4 months (Poynlon & iMoncrieff, 1929), 6 
months OVillcoxn & Wollstein, 1931), 2 years (Carpenter, 1906), 3 
years (Hedblom, 1933), 4 years (v, Tdrdk, 1900, Smith t'c Stone, 
1924). Half the cases were treated surgically, but only the child 
operated on in two stages by Hedblom survived (and recovered com- 
pletely), both the others and all those treated conservatively, died 

within relatively short periods from respiration - circulation 
troubles. 

In the majority of the 172 cases, Die most pronounced sym- 
ptoms were cyanosis, dyspnoea and coughing. Among the cliildrcn 
these appeared with particuJar regularity. I„ our case there was 

uol! H? bronchitis. Further, it is worthy of 

qneut]v''th plhural exudates wa.s not infre- 

sis „ dtl „ ‘™tmcnt, the diagno- 

exsud the treataenl tr® T 
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(1927). These were also the only ones in which thoracoscopy was 
resorted to later m order to establish the diagnosis definitively. 


Summanj. We were confronted with a case of total exudate in 
the left pleura in a 1 1 / 2 -years-old child, and there were many rea- 
sons to suspect a benignant tumour or a malformation growth as the 
cause of the exudate. The anamnesis was extremely diffuse, the 
boy s freedom from fever, unaffected general condition, low S. R , 
tuberculin negativity, the appearance and sterility of the exudate, 
and finally, the respiratory conditions, made this assumption 
extremely probable. With regard to the last-mentioned, the obser- 
vation that the respiration frequency was maintained around a 
fairly ordinary value, i. e. about 22—26 respirations per minute, in- 
dependent of the distention of the pleural cavity with fluid is worthy 
of attention. It seemed as though the patient had had an oppor- 
tunity over a long period to adapt himself to the increased respira- 
tory strain, and as though the exudate did not noticeably increase an 
already voluminous process. The successful thoracoscopy which 
confirmed the diagnosis and explained the roentgen picture, as 
well as the result of the one operation, wdrich was excellent, in spite 
of the great diffusion of the tumour and the difficult adhesion con- 
ditions, indicates encouraging possibilities in the case of even yery 
small patients. The capacity of the lung gradually to develop — as it 
appears — its ordinary volume demonstrates the satisfactory 
power of restitution. In this case for an unknown period — it may 
be estimated as at least 1 year — the lung had been collapsed by 
compression and absolutely without function. 
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Acute hemolytic Anemia. 

2 cases of Lederer type. 

By 

PER HANSSEN. 

(Submillccl for publication Xovcmbcr S, 1012.) 


In 1927 p. F. Holst recorded a case of heinolylic anemia nndcr 
tlie title »Sur Ics ancmies hemolyliques non regislrnl)lcs!i. TJii.s 
special designation %Yas meant to dra^v attention to llic casc.s of 
hemolytic anemia, acute as well as clmonic, which on tlie one side 
could be distinguished Irom the typical cases of pernicious anemia niul 
hemolytic icterus, but which were, on Die other hand, not 3 *ci suffi- 
ciently well knovvTi to have obtained a uniform designation. 

In the past years a great number of cases of aeutchemohdic 
anemia have been pnbli.slicd, and it appear.s, parlionlarty after the, 
papers of LedcrcT in 1925 and 1930, as if a definite tj-pc is distin- 
guishable, viz, the Lederer anemia, even if all investigators do not 
yet agree that this is an entity of disease. I .shall rojiorl two cases as 
a contribution to the clinic of flic acute hemolytic anemias, espe- 
cially as several examinations of sternal bone marrow have been 
carried out in the one case, and in both cases transient reduction was 
found of the osmotic resi.slance of the red blood cells. 

In recent years several reviews have been published of cases 
belonging to this special type of anemia, thus in 1937 by Giordani 
and Blum, in 1938 by Grecnwald, and in 1940 by Damcshcknnd 
Schwarz. The two latter authors slate that since 1907 approxima- 
tely one hundred cases have been reported by eighty observers. 
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t Pt? Christiansen (1929), Lars-Gnsta Sterner 

(1941), Knud Hoyer (1941). and K. Kjellberg (1941). 

Dainesliek and Schwarz enumerate the following important 
diagnostic points: ^ 'ponant 

1) History of acute or fairly acute onset usually wth gastro^ 
intestinal symiitoms, rapidly progressive pallor and weakness, 

2) Signs of marked anemia wth definite icterus and splenome- 
galy. 


3) Evidences in the blood of severe anemia often described as 
macrocytic in variety. 

4) Signs of increased blood formation, leucocytosis, young 
granulocytes, polychromatophilia, reticulocytosis, nucleated red 
cells. 

5) Evidence in the body fluids of increased blood destruction, 
such as hilirubineniia, increased bilirubin output in the stools and 
urine. 

G) Evidence against pernicious anemia such as absence of central 
nervous system phenomena and glossitis and presence of free hydro- 
chloric acid in the gastric juice. 

7) Lack of demonstrable or obvious cause for the hemolytic 
process such as bacter'a, chemicals, neoplasms and pregnancy. 

8) Complete absence of similar disease in the family. 


In addition to these eight points should be mentioned that blood 
transfusion in most cases »cures» the disease in the course of a brief 
time, even if the same »cure» may occur spontaneously. For a detail- 
ed report of the separate symptoms reference is made to one of the 
above mentioned review's. 

In recent years the knowdedge of the clinic and hematolog)' of 
the pernicious anemia has been so considerably increased that it is 
rarely possible to confuse this lesion with the Lederer anemia. If, 
on the contrary, the first attack of hemolytic icterus gives clinical 
symptoms during an acute exacerbation of the disease, the diffe- 
rential diagnosis may be almost impossible if no opportunity offers 
of observation for some time. 


Case no 1. — 507/31 — Male, born 1911. 

In hospital October 15 — December 14. 1931. 

He is aware of no similar cases of disease in the family. He has always 
been pale and thin. Two years prior to admission he had been under o - 



acute hemolytic anemia. 253 

Ltil <o„r days prior la admisslop. Throe days 

loped a violent headache with rise in tempcralnre. Conf mod to bed for the 
■ past two days. At the same time he noticed that the nr.nc was hemorrha- 
gic and that he was yellow in the face. He wa.s admitted into the Surgica 
Department under the diagnosis fever-heinaturia and after four days he 
transferred to the Medical Department under the diagnosis sepsis — 


■was 


hemoglobinuria. , . , , . i -u 

When admitted into the Surgical Department he looked extremely ill, 

yellowish pale, and was complaining of violent headache. Temperature 
39.4° C., pulse 112 regular. Slightly icleric skin and mucous membranes. 
Lungs and heart; normal physical conditions. The spleen is palpable just 
below the costal margin. The liver could not he palpated. No glandular 
swelling. Urine; albumin, pus, sugar, all negative, but gnajak le.s{ positive. 
Microscopically were found some white blood cells, no red blood cells. 

In order to facilitate the survey the description of the further clinical 
course and the supplementary laboratory cxaminalions have been recorded 
under separate headings. 

HmatologicaJ examinations. 

(The hematological terminology is the identical one to that used by 
Naegcli and Schultcn.) 

On diagram no. 1 have boon entered liomoglobin values, count.s of red 
and white blood corpuscles as well as reliculocytc.s during the first part of 
the hospitalization. On the same diagram have been included also (be 
values of strum colour and {ho dctcrminaliors of \irobilin in the urine. Tlie 
diagram deironstrales the rapid fall in the values for while blood cells 
and reticulocytes simultaneously with the temperature becoming normal. 
During the same period tlie values of hemoglobin and the red cells increase 
rapidly. The rise also continues after the period comprised ])y the diagram. 
The examination on November 23rd .showed a liomoglobin jicrcentag? of 
72, red cells 4.67 millions, white coll.s G, 300, on december 5fh hemoglobin 
78 per cent, red cells 6.12 millions, while cclh 5,300. 

.Smear of peripheral blood, October 17: Approximately one-fifth of 
the 60,000 whites blood corpuscles arc nucleated red cells, e.ssonliallv 
normoblasts, thongli also considerable nuinl)Dr.s of macrobla’sis. Sov(>re 
an!socytosis,thesma]le.st diameter on micromotrybeing4.fi micron, average 
diameter 6.7 micron, and largest diameter 10.2 micron. Tito difforonlial 
count showed 6 per cent myelocyte.s, and further also .several immature 
nenfroplnls. Smear, October 22: Still .come normoblasts ibougb a much 

e microcytosis however, less pronounced. 8 per cent mvclocvtes 
je — Ada med-, scandinav. Vol. CXllI, 
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The unbroken line indicates the hemoglobin values. The broken line 
the number of red blood cells. The dotted line the white blood cells. The 
crosses give the values of the reticulocytes. 

Smear, November 23. and December 5. showed entirely normal conditions, 
October 29. Thrombocytes 2l3,000/mm® blood. 

November 2. Micrometry: Smallest diameter 6.5 micron 

Average » 7.3 » 

Largest j> 9.3 » 

Osmotic resistance October 22, Incipient hemolysis 0.58 per cent NaCl. 

Complete » 0.42 i> » » 

October 19. Serum shows severe hemolysis, oxyhemoglobin demon- 
strated spectroscopically. 

October 19. No growth in blood cultures. Serological syphilis reactions 
negative, 

November 16. Sedimentation rate of red blood cells 13 mm/1 hour. 

Urine examinations. 

During the first days in hospital the urine was strongly hemorrhagic 
with large bro\vn sediment. Guajak test positive. Microscopically some 
scattered red blood corpuscles. Spectroscopically oxyhemoglobin was 
found in the urine. After October 21st no blood in the urine. 

The X-ray examination of the lungs .on. November 18th showed some 



Proerytroblas 



Macroblasts . 
Normoblasts. 



Myeloblasts 



rromyeiuuyiua 

Metamyclocy 
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Basophils 
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27/8 30/8 3 




Diffcrenti.'ition of 3 smears of the slcnmt marrow, paliciil no. 2. 


old spots in the supra- and infraclavicular regions of Uie left Iting. Otlier- 
wise normal conditions. 


Clinical course. 

During the first days in hospital he was gi’eatly exhauslcd, partly with 
clouded sensorium. Increased temperature, sec diagram no. 1. On admi.?.sion 
the right leg presented superficial phlebitis. This receded rapidly. Between 
October 20th and 25th a very rapid improvement occurred, and wlion (he 
temperature had become normal around October 30lh lie fell quite well, 
with no headache. On November IGtb the enlargement of (ho spleen had 
vanished complotel3% During the subsequent slay perfect well-being. From 
October 22nd to December I lib the patient was given liver extract orally, 
and from November 27l}i to December Hth also forrum rcductum Yn g x 3. 
Follow-up examination 1. 

In Surgical Department from June lOlb to 22nd 1938, where appendic- 
ectomy was performed. Apart from period.s with .slight abdominal pain he 
has felt well since the previous stay in the hospital. No enlargement of (ho 
spleen or the liver, 

Hemoglohin 106 per cent. Red blood cells C.IO millions, while blood 
cells 6,100. Smear. Normal conditions. The sedimentation rale of Ibe rod 
blood cells 4 mm/1 hour. 

Follow-up examination 2. 


Called in for examination Januari 18lb 1942. 
1933. No enlargement of the spleen or the liver. 
Hemoglobin 98 per cent. Red blood cells 


He has felt quite well since 
6.24 millions, while blood 
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cells 7,200. Smear showed normal conditions; Reticulocytes 9 n 
Tile sedimcelnlion rate ot the red blood cells 2 mm/l hom Seram ' 
Osmotic rosistoce _ Incipleol hemolysis 0.S2 per cent Nad '”*■ 

,,, Complete •» o.32 » » » 

urine; Albumin, sugar negative. Urobilin l/io ++. 


Case no, 2, — 269/41 — Female, born 1894. 

Xn hospital August 26th~October 4th 1941. 

She is not aware of similar cases of disease in the family. Previously she 
has been essentially in good health, apart from probable rheumatic fever 
in childhood. Approximately two weeks prior to admission she commenced 
feeling lax and having pain in the back., She had been up and about, 
however, eaten with good appetite and managed her housework until 3 days 
before admission. The last 3 days she had been confined to bed, had had 
some vomitings and several loose stools daily. According to information 
given by her husband her sensorium bad been clouded the two last days. 
Temperature not measured. 

The examination on admission showed; The patient is thin, exceedingly 
pale with yellowish colour of the skin, clouded sensorium. Pulse 124 regular. 
Temperature 38° C. Blood pressure 125/95. Tongue moist, slightly coated, 
not smooth. The heart: No increased dulness. Distinctpresystolicfreinis- 
semen I and strong presystolic murmur over the apex of the heart. The 
spleen is pot palpable, no glandular swellirg. The liver is palpable four 
finger-breadths below the costal margin. The edge is tender. Otherwise 
gonoi'al physical examination showed normal conditions. Urine: Specific 
gravity 1017. Traces of albumin and blood. Sugar nil. XTobiJin J/iO •f-f. 
Microscopically: A few* red blood cells and a few granular casts. 
Hematological examinations. 

Diagram no. 2 demonstrates the high values of white Wood cells and 
reticulocytes the first days of the stay, and how these values decrease to 
normal a< the same time as the temperature falls to normal. During the 
same period rapid increase in hemoglobin percentage and of the red Wood 
cells. The increase continues also after the period comprised hy the dia- 
gram. The examination ojn September 22 thus showed hemoglobin 65 
per cent, red blood cells 3.28 millions, white blood cells 5,300. October 
3rd. Hemoglobin 76 per cent, red cells 3.83 m511ions.,white ceils 5300, Smear 
of peripheral blood on August 26tb: The majority of the red blood cells are 
abnormally small, well saturated, some considerably, up to three times, lar- 
ger, less well saturated. No distinct oval red blood cells. 

Differential count revealed two normoblasts in 200 white blood cells, 
2.5 per cent myelocytes and further some .immature neutrophils; Smear 
Augrrst 29: Red blood cells approximately as on August 26. Halometry 
according to pjjper (normal values 7.2 micron * — 7.7 micron), average 
meter 6.9 micron. Differential count: 77 nucleated red Hood cells in 200 
white cells, normoblasts as well as macroblasts. The distribution of t e 
white blood cells approximately the same as on August 26. 
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The ligures at Iho boUom ol Iho iViagrnm indicale the serum colour deter- 
mined by Meulengrachl’s method. The pathological urobiliuuria is indi- 
cated in the same place by -T) +*f'. At the lop of the diagram is a 

temperature-chart. 

Smear, September 1st: The red blood cells have changed considerably 
since August 20th, as there are now fewer microcytes and considcrahly more 
macrocytes. Halomclry: Average diameter 9. ‘I micron, 20 normoblasts 
in 200 while cells. A few myelocytes. Otherwise, however, cwrsiderahly 
fewer immature cells than on Angiist 2911), Smear, Septemher 8lh; Fewer 
micro- and macrocytes. Still considerable anisocylosis, however. Halo- 
metry: 8.8 micron. Is’o myelocytes and also fewer immature cells Ilian on 
September 1st. 

Smear, September 22nd: Distinct anisocytosis, but few micro- and mac- 
rocytes, Halometry 7.6 micron. The dislrilmtion of the while blond cells 
normal. "No nucleated red blood colls. 

During the hospitalization three examination.s of sternal marrow. The 
result of the differential counts haA'c been entered in the,ta)>le. 200 wliite 
blood cells have heen counted in each .specimen, and crythroblasts and rcU* 
culum cells have been entered in proportion to 100 while blood cells in the 

manner recommended by Rohr in liis book »Das mensclilicho Knoclien- 
mark#. 

September 13. Thrombocytes {Tliomscn’s* method) 'ISh.OOO/mm'' blood. 
Coagulation time 9 mimiles. Good retraction of the clot. 
Bleeding lime A minutes. 
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it is •Darticularly unfortunate that we have not had occasion tp 
exaJne tte remaintag memte-s of the family, as ll.cy 
or in other parts of Nonvay. Janet Vaughan, who is probablj h 
hematologist who has been most emphatic in mam ain.ng that cases 
of Lederer anemia on closer examination almost always liaN e prov^ 
ed to be cases of hemolytic icterus in »cnsis», demands that all 
members of the family should be examined, and particularly that a 
more accurate technic should be used for the determination of the 
osmotic resistance before the special diagnosis of Lederer anemia 
is made. In spite of the fact that these examinations have nof. been 
carried out in our two cases we are of llic opinion that the diagnosis 
is still Lederer anemia, and tliat particularly Die follow-up examina- 
tions, during which the clinical as well as hematological findings 
continually showed perfectly normal conditions, give veiy con- 
siderably support to this diagnosis. If the patients had had hemo- 
lytic icterus with »cr>sisi), the different hematological signs of Ibis 
disease would not he completely missing in all follow-up examina- 
tions. ’ 

The transient reduction of the osmotic resistance found in both 
patients at the climax of the disease, might appear to give consider- 
able support to tlie diagnosis liemolylic icterus. Similar findings 
have been made previously, liow’cver, in definite cases of Lederer 
anemia (Fiessingcr a. o,, Josephs, Lewds, Parson and Haw’kslcy), 
and too great diagnostic importance should not he attached to this 
transient reduction of tlie osmotic resistance, Ihcrcforo. 

In the peripheral blood of liotli patients signs of lively blood 
regeneration wtli many reticulocytes, immature wiiitc blood coJJ.s 
and nucleated red blood cells, were found at llie culmination of the 
disease and immediately after. At the climax of the disease it was a 
characteristic feature also that the values of the diameter of the red 
blood cells show'ed a very great dispersion with an average diamelci 
somewhat larger or somewhat smaller than the normal. In case no. 2 
we had the opportunity by tlircc sternal punctures to study the 
cianges in the composition of the hone marrow. The white blood 
cells and the reticulum cells demonstrated no definite changes from 

did not deviate from 

hanrr!f T ^n^throblasts. on the oilier 

mnd, showed considerable deviations both on August 27th and nar 

t.ou.ar,y „„ Auga.t 300.. The tola, fig„„ of cry IhfoWaSo,::;?.^:: 
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27tli somewhat larger than normally, the most remarialle 
hosscvcr, being the suijlus ot proeiythroblasts and macrobtek 
Already on August SOth the total figure of ery throblasts had imreas^ 
ed very considerably, though now with much fewer proerithro- 
blasts and relatively more normoblasts. On October 3rd vhen the 
patient was v'cll apin the erytliroblast figure mas again normal. 

On admission signs of increased hemolj'sis mere found in both 
patients ’v\itb increased serum colour and pathological urobilin- 
uria. Further in case no. 1 hemoglobinemia and hemoglobinuria were 
present. In case no. 2 it is possible tliat a slight liemoglohinuria ivas 


present during the first tmo days in hospital. 

In case no. 1 a spontaneous improvement occurred in the course 
of a fem days after the admission into the Medical Department. 
This had a similar course and occurred equally rapidly as in case no. 
2, mho received a blood transfusion on the day foUoving the ad- 
mission. Wc did not see the immediate improvement after the 
transfusion as described by most authors, as five days elapsed before 
a distinct improvement occurred in case no. 2. Case no. 1 ^s 
treated Avilh liver extract, but according to the demonstrations of 
Tagc Christiansen and others it is hardly probable that this treat- 
ment has had any effect. 

The knowledge of this special form of acute hemolytic anemia is 
probably of practical importance, as judging from the publications 
these cases increase continually. Correctly and early recognized 
the prognosis of this disease should be good, mhen the patient 
receive the blood transfusion necessary. Even if some patients are 
cured without this treatment, an unnecessar}^ risk is involved in 
neglecting the blood transfusions, which are not associated vrith 
any special inconvenience to these patients. 


Summary. 

■ As a contribution to the clinic of the acute hemolj’tic anemia two 
cases of Lederer anemia are recorded. In both cases was found a 
transient reduction of the osmotic resistance of the red blood cells. In 
the one patient three sternal marrow smears were examined, w ic 
showed a brief, but intense increase of the erj'throblasts, no change 
in the leucoblasts or reticulum cells. The one patient was cure 
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quicldy wtliout special treatment. The other patient received a 
blood transfusion. The improvement, however, did not occur as 
rapidly as stated in the majority of the cases published. 
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From the Department of Pediatrics of the Rigshosnital v, 

fniiiof. ra _ gsnospnai, Copenhagen. 


(Chief; Professor C- E. Bloch, M. D. 


Idiopathic Hypoprothrombinemia Refractory to 

Vitamin K. 

By 

P. PLUM. 

(Submitted for publication November 6, 1942), 


The protlironibin content of the blood of normal adults lies 
witliin fairly narrow limits. With the help of his method Thordarson 
in a material of 104 normal adults found a variation of from 85 to 
115 per cent. In previous works the author in CDllaboration with 
Hjalmar Larsen og Jacob Poulsen described two materials including 
107 normal adulis who were examined with Larsen and the author’s 
modification of Quick’s method. The latter of the two materials 
comprised 50 persons; each sample of venous blood was submitted 
to 10 determinations of the prothrombin time; the average of the 
10 determinations varied betw'een 17.3 seconds and 20.8 seconds. 
The average of the 50 10-determinations wms 18.9 seconds. If the 
prothrombin times are converted into prothrombin percentage, 
the mentioned extreme values correspond to a range of from about 
80 per cent to about 120 per cent. In the first-named normal mate- 
rial, comprising 57 persons, only 2 determinations of prothrombin 
time were performed on each blood sample, w'hence this material 
show's a greatei variation, namely, from 15 seconds to 21 seconds. 

Thordarson examined a great number of patients with medi- 
cinal diseases, and in some morbid conditions found moderate hypo- 
prothrorabinemia, namely, in incompensated heart failure and 
different blood diseases, especially in myeloid leukemia; the pro- 
thrombin w'as only moderately reduced, in a few cases to about 
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1 orimini<;1ralion of vitamin K was without 

to isis of hoarUaih,rc ™s, in agree, nenl will, Ti.or<lar.so.,, found 
a moderate hypoprotlirombincmia refractor)' lo Mlaniin K. 

As tar as the author knows, a reduction of prol toon, bin has no 
heretofore been obsereed in otherwise perfectly nonnal, healthy 
individuals. Such an .idiopatliic. hypoprolhrombinenna was me,- 
dentally detected in two otherwise normal adult persons. 


case 1, a 20 year old married housekeeping assistant in the depart ment 
of pediatrics of Die Rigshospilal. On flie wl.ole sl.c had previously been 
healthy. A few limes she had had strong and long-lasting nosebleed, but 
otherwise she had shown no signs of ahnormal bleeding tendenej. Slie 
was in the 6th month of pregnancy. The Wood examhuninn, March Gib, 
1942, disclosed lhal the prothrombin time was 30.5 seconds (venous blood, 
average of 10 single determinations, see below; normal value IS seconds). 
Spontaneous coagulation of recalcinated blood (ad inoduin Larsen and 
Plum) 202 seconds (normally 120—150 seconds). Thrombocytes 380,000 
per mm® of plasma. Fibrinogen 0.204 percent in plasma (Gram'.s method). 
Plasma colour below 5. Hematocrit 44. Rumpol-Leedc phenomenon nega- 
tive. The clot was firm. Urine without albumin, sugar, bile pigment and 
urobilin. Feces of normal colour. The general clinical examination revealed 
nothing abnormal. 


Date 

3/C/42 

3/9/42 

4/21/42 

4/22/42 

5/1.3/42 

.5/15/42 

7/11/42 

7/18/42 

9/4/42 

Vilamin K (Synkav.'l) 



1 0 nig 


.50 mg 




imii 

Prothrombin time (sc- 










conds) (vnous blood. 










L.& P.’ nictbod) .... 

30.5 

30.7 

30.0 

27.0 


27.5 

24.0 

28.0 

31.5 


Prothrombin times in a SO year old pregnant ipoinan (pith idiopathic 
hypoprothrombinemia. Normal parturition July iHh^ 42. 

As IS seen from ilie table, the administralion of large doses of vitamin 
K had but a slight effect on the prothrombin lime. On parturition and 7 
days later the prothrombin lime was somewhat .shorter, and r, weeks after 
parturition it was lower than during pregnancy. It is known that .a fuirlv 
consKlerable hyperprothrombinemia up to 200 percent of the normal is 
found m normal pregnant women; with Hie technic here applied were 
found values of from 12 to 16 seconds in normal i.regnant wonien Tlic 
prolto™b,u couleut in l„e chilu's Wood ,v„s JJ, bo tag 2 ' 

and 27 ooconds. rospoclivel;- on birll, nud '2, 2, nud i d J Into. 
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protJirombin of the mother was examined on Sept 4th hnth xxrnu r 
and Pirn’s and will, Thordareon’s melliod. the latter reveX 
bin content of 34 per cent ol nonoal, I. e. a fairly considerable 

Case 2, an 18 year old man, living in Copenhagen under good social mn 

5^«ered from 

jaundice or dyspepsia; nor had he ever noticed any abnormal bleeding 
tendency. Idiopathic hypoprothrombinemia was disclosed incidentallv 
Blood examination on June 6lh. 1941; Prothrombin time 28seconds. 24 hours 
after administration of 10 mg of synkavit 29 seconds. On August 30th, 4 i: 
27 seconds (venous blood, L. & P.’s method, normal value 18 seconds). 
Converted into percentage of normal the quoted times correspond to 
about 50 per cent. Spontaneous coagulation of recalcinated blood [ad 
modum Larson and Plum) 257 seconds (normal value 120—150 seconds), 
Capillary resistance (Bexelius): No peteebiae. Thrombocytes 300,000 per 
mm^ of plasma. Plasma ascorbic acid (Farmer and Abt) 0.48 mg %. IJb. 
120 per cent. Feces of normal colour, without blood. Urine without albu- 
min, sugar, urobilin and bile pigment. The general clinical examination 
disclosed nothing abnormal. 


Thus in two young, othenvise perfectly healthy and normal 
individuals a distinct decrease of the prothrombin to 34 and 50 per 
cent, respectively, of the normal rvas found. These values cannot be 
considered as lying at the lower limit of the normal, for there is no 
gradual transition between them and the lowest values in a fairly 
great material of normals. Pronounced bleeding tendency was 
not found in any of the cases. In both cases the administration of 
\ntamin K had bul little effect on the prothrombin, namely, about 
the same effect as in normal persons, where the prothrombin time 
with the help of large doses of vitamin K can be reduced about ’/j 
to 1 second (Plum and Paulsen). The female had higher prothrom- 
bin values during pregnancy, just as normal individuals. Thus it 
seems as though the prothrombin in these two individuals merely 
lies on a lower level than normal, otherwise being regulated in the 

normal manner. . . 

The prothrombin response to administration of vitamin K is 
used as a help in the differential diagnosis between parenchymatous 
and obstructive Jaundice. A number of authors have studied this 
problem (a. o. Tage-Hansen, Thordarson, KoIIer, Begtrup & From 
Hansen, Hult, Lord & Andrus, Wilson, Olwin & Ziffren, Own, 
Warner & Peterson), and it can now be said that this liver funchon 
test is of considerable clinical value. However, a3 rvas emphasize 
by Begtrup and From Hansen, the occurrence is not quite rare o 
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cases of hypoprothrombinemia refractory to vitamin K, which is 
not flue to a lesion of the liver parenchyma. As was mentioned 
before, Thordarson has described such a decrease of protlirombin in 
some medicinal affections. Bechgaard in a 25 year old man who 
had just recovered from pneumonia found a prothrombin index 
of 50 (Lehmann’s modification of Quick’s method); after admi- 
nistration of vitamin K the prothrombin did not cliangc bat it rose 
spontaneously to normal in tlic course of 1 month. Beg Imp and 
Prom Hansen report quite the same observation in a patient with 
erythema nodosum; in neither of tiicse 2 cases there was any sign of 
liver disease. Constant or temporary refractory hypoprolhromhi- 
nemia may thus, witliout any obvious cause, occur in a number of 
different affections. Further, as is CYddcnced by Die hvo cases here 
reported, perfectly healthy indmduals may present llic same 
symptom. These facts must be kept in mind, wlicn the ability of 
reaction to the administration of vitamin K shall he evaluated. 


Summary. 

Persistent )>idiopalbic»h}'poprolhrombinemia, refractory to \dta- 
min K, was observed in two liealthy and olherwi.se normal adults. 
The occurrence of sucli an idiopathic liJTopmthrombincmia must 

be kept in mind on judging the result of a prothrombin-liver func- 
tion test. 
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Atypical tuberculosis. — Boeck’s sarcoid.' 

By 

ROALD OPSAHL. 

(Submitlcd tor publication September 28, 1012.) 


Tuberculosis is only etiologically a unit, and even then only to a 
certain degree. The various types of the tuberculous virus have by 
. no means exactly the same biological propcTlics. Even if only one 
of the knovm types of bacilli, the human strain is considered, it is 
known that, already in the specific inorpliological organ change 
caused by the bacillus, the differences begin to make themselves 
strongly felt. In the first place lltc exudative inflammatory change.s, 
and in the second, the productive tumorous cliangcs, arc met with. 
There was a tendency earlier to try to draw a .sharper line between 
these forms of tissue reaction. However, the conception has gra- 
dually been arrived at that these morphological diffcrencc.s arc not 
due to anything but a different manner of reaction on the pari of llie 
organ cells, all according to the different sensitivity of these cells to 
the poison of the tubercle bacillus. And this sensitivity varies ex- 


iThis arlicle was written in 19.39, but lias not been prcviou.sly pnbHshciU 
because the author had hoped to Imvc an opportunity to c.arry out a number 
of kipptcmentary invesligalioiis to throw more light on one 'of the findings 
reported, the acid-fast granules which were proved in the spocllic granulation 
tissue in a ease of Bocck's sarcoid (see p. 279). 

Now, however, Schamuan’.s and Hallhcrg’s later work (.sec hihliographv) 
nas brought the question into a new position. It appear.s reasonable Hial 
the acid-fast granules which the present author proved and renrodneed 
microphotographically (figs. 4 and 5) can be viewed in tlic .same wav as the 
»fungus elements'! of Schaumann and Halllicrg. 

JS — Acta med. scandinav. Vol. CXIU. 
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organ 


tremcJy, firstly from individoal to individual, secondly from 
to organ and finally from time to time in the same individual i„ 
le grcM majority of cases there are both productive and cxnda 
ive changes side by side. As one or the other form of tissue reaott 
becomes most pronounced, the process is called .productive, or 
»exudative» respectively. 

Thus it will be the immune-biological conditions which are of 
decisive importance for the pathological organ changes, and accord- 
ingly also, to a material degree, for the clinical picture and course of 
the- disease. As is well-known, a predominatingly productive man- 
ner of reaction with a tendency towards fibrous changes is associated 
with chronicity and clinical benignity, but on the other hand exuda- 
tive changes are apt to constitute a more acute and, in clinical res- 
pects, malignant course. 

As has been said, in the great majority of cases we find produc- 
tive and exudative changes side by side, and corresponding clinical 
pictures which do not represent any extremes in one direction or the 
other. If we take for instance the most usual localisation, pulmon- 
arj’- tuberculosis, it must be said that every form, from and including 
caseous pneumonia on the one hand, through all the transition 
forms to and including chronic phthisis on the other, are all in them- 
selves t3'pical forms of pulmonary tuberculosis. 

The question now is wliether immune-biological or other factors 
can produce a manner of reaction wliich causes a case to fall outside 
the limits of tlie stypicah), in the general sense of the word. Theoret- 
ically there are tn^o possibilities. On the one hand, clinically there 
may he still more malignant and rapid forms than the pneumonic, 
forms in which perhaps the morphological organ changes have 
hardly developed before the organism breaks down. On the other 
liand, it is conceivable that there are special benignant forms with 
exclusively productive organ changes and particularly strong ten- 
dencies towards recovery. Let us see whether, in reality, there may 
also be cases which represent these extremes. 

With regard to tlie first possibility, it might almost be thought 
that it must be very slight. Nevertheless, this kind of case, -ftith 
what may be called a peracute course, is weIl-knoA\m. Such cases 
are described under various designations such as »typhobaci]losis» 
or »sepsis tuberculosa acutissima». In this country FVancm ar 
bitz and Bjarne Fretheim have described cases of this kind, Harbi z 
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inter alia liaS described one by a dcsignalion xvhicl. covers the 
essentials both in pathological-anatomical and in clinical rcs)iccls. 
Xnte atypical miliary tuberculosis, i, e. tvilliont -obvious mneros- 
copical findings and making its appearance under the picture of 

Ivmphatic leukemia*). , • r i 

It is, however, the opposite extreme which plays the chief art 

both in practice and, above all, in theory, and it is on such cases I 
intend to dwell, on the so-called chronic miliary tuberculosis and 

related, or possibly identical conditions. 

Already at a very early period the anatomists were aware that 
miliary tuberculosis might assume a chronic course, and also thal 
it could possibly be cured. But it was not until after the a.ssislancc 
of roentgen examination was available that this question was success- 
fully elucidated. Assmann was Ibc first to show that miliary tuber- 
culosis can be cured. This was in 1913. Considerable lime elapsed, 
however, before it became clear that in reality this was no great 
rarity, as there was at first a tendency to believe. In the course of 
recent years a number of reports of such cases have appeared. In this 
country Stub and Holst Larsen published a survey of tlic question 
in 1932. In Sweden Hedvall has dc.scribed a number of cases, and 
at the Pathological Congress in Oslo in 1935, Lindnu dealt with the 
condition. During the discussion on that occasion, Marbilz stated 
that on going through his material he had come to the. result that 
in reality the chronic miliary tuberculosis occurred twice as often as 
the acute. Finally, I vill mention that, in a monogrn]>h jTubli.shed 
in 1927, Hoyle and Vaizcy (England) gave a dcscrijition of the 
disease based on 120 cases. They liad themselves observed ten of 
Biese cases. The remainder they had collected from the literature, 
in that they had excluded 85 cases which had^)oen published under 
that diagnosis, but where in their opinion there were not sufficient 
criteria to indicate that it was a question of tuberculosis. 

The condition may occur at all ages, Imt is most frcqucntlv met 
with m the later years of adolescence and the earlier adult years 
Previous cl, meal tulicrculosis was proved in only „ email mimi.er of 
1 ceases. At rin.es flic onset may l.c aculc, irat as a rale llie illness 
<1 velops .ns,d,ously with slighlly pronounced hmgsymploms usu- 
a ly a dry cough or a cough with scanty spntun., and . ^ 0 ^ i s 
0 vmus dyspnoea. As a n„o there i., „„ Ur, and a .y "a d 
narion of the lungs usually reveals „„,|,i„g p„i,,o,„gL Ahon ^ - 
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third of Ihc paticols had an onlargcd rplocn. Ronrnd rl,,,.,,, 
sivelhng or liihcrculous manifcslalions in oll.cr organs. cs|,;ti,ii; 
skin nrogenital tract, bones and ini„l.s. i„ 
scanty or absent lung findings are the rocnlgcn fiiKiing.s, whirl, vh - 
reveal surprisingly severe changes. I shall not atlernpf here toent' , 
more in detail into the roentgenological diagnosis and the vnri'^ * 
differential diagnostic posibililies, hut only mention that scrernir ' 
is not sufficient. Asa rule it is only with photography that Ihr mii^. 
ary shadow spots arc discerned. They arc generally 'sin.nll. di.rfvu.. 
and scattered sjunnietrically in both lung areas, as far as I kr,r,J 
not infrequently chiefly in the apical area, while the iiasal parts rksv 
be clearer than normall 3 ^ In barely half the case.s only are inhird 
bacilli found in the sputum. In the majority of the other rases ti... 
diagnosis is established histologically at biopsy or aulop.sy, FurUur. 
it is of the greatest interest to note that among 30 casex in ivimk !h 
iubcrculin tests were made, no less than 11 were lahcrcitHn nmlir:. 
In 5 of these tuberculin negative individuals the dingnosi.s of ti(l.'.f. 
culosis was made histologically, and in 2 otlier tnljercnlin neyativ. 
cases tubercle bacilli were found in the sputum. The authors point 
out that decisive importance cannot be attached even to a nojiiHr 
Manloux, which was found in 2 of the rases, as an obstacle fo the dhy- 
nosis of tuberculosis. The course of the disease varies preatly. 
According to tlic more or less pronounced chronicily. the auUira 
divide their material into 3 groups, one with a suhacule cour.v 
(death within 6 months), one where death may not take place anti! 
after a period of more than 6 months and where there are often n- 
missions lasting up to one y'car, and finally, a group where the A v.- 
lopment of the disease is arrested, and the patient is etired in l! ■ 
clinical and, later, possibly also in the anatomical sense. .As ft' 
disease progresses it is seen rocnlgcnologicallv how the rnili.-ry 
shadows gradualiy increase in size, loose their characteristic appci.'- 
ance, and further how, finally, there is confluenee. and at titnr' 
softening also. The border-line of ordinary pulmonary tnherrtilw;' 
is then completely obliterated. 

For the further consideration I intend to advance, the histd!-'., • 
cal pictures shown by Ibis form of tuberculosis arc also ofthe 
test importance. What characterizes them particularly is tin 
sence of necrosis, correspondingly few giant ceils, prruinnn - • 
fibrosis and slightly pronounced roaetive lymphocyte mfiHraUi'. 
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Further, it is clear that ditfasion lakes place firstly, along the 
Lod channels, and secondly, along the lymph channels, tn the lat- 
ter case, Avhich is comparatively rare, a reticular fibrosis appears 
in the lungs parlicularly, rvhicli is the cause of the cliar.acCerislic 

changes shown by the roentgen picture in llic.se cases. 

From what has been said above, it emerges that no sharp border- 
line ivhakver can be drawn between ordinary '>^dassicah (ubcrciilosis 
and chronic miliary labermlosis. The IransUion is quite jlmd both m 
clinical and palhological-anatomical rcspccls. Let us now see what is 
met with if attempts arc made to find dcfinilc dislingnisliing crite- 
ria between chronic miliary tuberculosis and BoccK s sarcoid, which 
is of the greatest interest at the present time. 

As is w'ell-known, the morphologic.al organic change fii'st described 

Boeck is the basis of a large number of diffci'cnl morbid jiiclurc.s. 
in part fairly characlei'islic and previously knowm under natnes 
such as Besnier’s lupus pernio, .liingling’s osteitis tuberculosa 
cystica, Heerfordt’s febris uveoparotidea, etc. The merit of having 
proved that Boeck’s sarcoid, or lupoid as he called it later, is met 
with in various other organs in addition to tli'c skin may, as we know, 
he ascribed to Schaumann. We arc parlicularly indeblcd to lum for 
the knowledge of the localisation of the sarcoid in the hmg.s, loinsil, 
lymph nodes and spleen. Like Boeck iiimsclf and a number of later 
research w'orkers -with him, Schaumann is of the opinion that in 
reality it is a mailer of a tuberculous illness caused by some strain 
of the tubercle bacillus. It ha.s appeared to he a very difficull mat ter 
to prove this, however, and there arc many who still hold t he opinion 
that Boeck-Scliaumann’s disease cannot he apprehended as tuber- 
culous, at all events not in every ease. For that reason also, Sehau- 
mann’s designation of the specific granulalion ti.ssuo, lynij)lu)- 

granuloma henignum, has in many places become general in place 
of Boeck’s sarcoid. 

Now, as we know', Die etiology of )naJignant Ivmjdiogrannlomn- 
tosis IS completely unknown. Cojumon to it and to Schaumnnn’s 
benignant lympbogramilomalosis w’ould then be that both diseases 

syst^r aLw air velieulo-endollielial 

Now it h ^ iymph nodules, tonsils, spleen and liver 

S0„.,c of Selmum.T„„ ia „„t assumed, kilho,., ii^ 
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easily be realised that himogically Boeck’s sarcoid has no ,cse™ 

ance to malignant lymphogranulomatosis. On the other hand tb. 

resemblance to tuberculosis is so great that, on the whole, the'tw 
unds of changes cannot be distinguished from each other. In m- 
icular {here is no-distinction whatever between pronounced chronic 
miharij tuberculosis and Boeck’s sarcoid. Nevertheless the reason 
why there has been a disinclination to apprehend Boeck’s sarcoid 
as tuberculous is that, as a rule, tuberculosis bacilli cannot be proved 
either by grafting or cultivation from the granulation tissue, nor as 
a rule has it been possible to find acid-fast bacilli in histological 
sections. Further, in this condition the tuberculin reaction is very 
often negative. This circumstance has resulted in the cases published 
with positive bacillus findings not having been accepted as cases of 
Boeck’s sarcoid. Here, as so often otherwise, decisive weight has 
been attached to a negative finding. But in my opinion nothing is 
more erroneous, so much the more as it is known that the tuberculin 


reaction is by no means always positive where it is provably a matter oj 
tuberculosis. In my discussion of chronic miliary tuberculosis I have 
only mentioned examples of this. No one has yet been able to give 
any' definite explanation of why the tuberculin reaction fails in 
occasional cases. Possibly we are in the presence here of what 
Jadassohn has called positive anergy, a conception whicli I toH 
not attempt to define more closely. But possibly also the explana- 
tion is to be sought in another circumstance, which Branch has 
suggested. He is of the opinion that it is the tuberculous necrosis 
alone which conditions the tuberculous allergy. This may in reality 
agree very well with our experiences. It is of course just the absence 
of necrosis whicli, above all, characterises both the most pronounced 
forms of benignant miliary tuberculosis and Boeck’s sarcoid. I am 
of the opinion that there is good reason not to attach all too great 
importance to the negative result of the tuberculin tests. At all 
events, it is not justifiable io draw far-reaching positive conclusions on 
the basis of such negative findings. In reality this is of course what 
is done if one categorically denies the possibility that the absence o 
bacillus findings and negativetuberculin reactions can be consisten 
vvith a tuberculous etiology. This discloses a blind confidence in our 
methods and in our knoAvlege of allergy conditions in tuberculosis 
which is no compatible with a scientific way of thinking. ^ « ere 
bacilli are in fact proved in occasional cases of Boec s sarco 
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aCyHe), and these few cases arc in my opinion of equally greal 
importance as proof material as all the others together In any case 
.TLy he looked upon as quite uniuslifiahlc to eonsulor a pos.l.ve 
bacillus finding a direct contradiction of the diagnosis of Boeck s 
sarcoid. This is to turn the mailer completely upside domi and to 
take up a preconceived attitude, whereby the whole firm foiinda- 
tion for the elucidation of the matter is shattered. 

And this firm foundation is, as can be understood, none oilier 
than the morphological organ changes proved by Bocck in combi- 
nation with tlie clinical characteristic feature of the disease. This 
characteristic feature is not based chiefly on the. localisations of tlie 
changes, even though they may in Ihcmsclvcs be typical enough 
and may condition all the syndromes I have already mentioned. It 
is seen that the changes may in reality occur anywhere, and that 
tlie possibilities of variations in the morbid picture arc. thus un- 


limited. The characteristic is liascd on one single thing, namely on 
its pronouncedly chronic cour.se, in the tendency to fibrous changes 
and healing, exactly in the same way as is seen in the most pro- 
nounced chronic miliary tuberculosis, a condition Avhich, to be 
quite frank, cannot in my opinion be distinguished on the whole 
from Boeck’s sarcoid. 

Basing myself on tlic previous sur\Ty I woukl draw tlic follow- 
ing conclusion: Ji is at present impossible to draw anij sharp line 
whatever between chronic rniliarij inberenhsis and ordinarij ^classicah 
hibercidosis on the one hand and Boeck’s sarcoid on (he other. Anyone 
who states tliat lie can do so draws positive conclusions on negative 
premises. It is anollier matter that anyone who ackiiowledgo.s the 
absence of every tenable foundation for such a distinction will of 


necessity be strenglliencd in the belief Hint all Uiesc forms of di.sea.se 
are believed to have tlie same etiology. But for tliat reason lie .shall 
not be accused of having said that he know.s that they are .so. 

I wll now try to illustrate what I have said with some examples: 
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blood pressuro is said lo havo boon bigh for perhaps 10 years, aod she bad 

lAta toglatg oToclobcr 1938shehad .b« 
great deal all ll,roagblhea«l«iiin,ivilhscanlysp..lum. ^ol^eblllcand no 

increased lemperatare rvliea she measured il, which ' ' 

has fell partienlarly listless (37.2-37.3 in I ho reclnm in l ie en'Ot • " I'hi 
middle of January she consnllcd a doctor lo 8'' 

cineiK She was then Pirquel positive, head .a raised S. R., and a ro .11 (ge 
picture taken by Dr T. E. Bentzen revealed definite mdurutions in bo li 
hilus regions radiating out from the hihis on boUi sides, atelectases hasallj 
in botli lung areas, and small calcifications in the right lung base niul lung 
apex. In the opinion of the roentgenologist the picture indicated bronclio- 
pneumonia. 

On 17th February 1939 she was adinilted lo Dlleval, Dept. \ I11, wliose 
physician-in charge, Dr. Carl lifullcr, has been kind enough lo allow me to 
describe the case. The patient was then in good condition and looked well. 
Temperature slightly subfcbrilc, S. R. 35 mm. Blood pressnic 190/1 la, the 
heart slightly hypertrophic. Ecg. normal. A little crepitation at the left 
posterior chest dowmwards, otherwise normal physique. The liver jnobably 
considerably enlarged, there being a patch on llic right side which went 
right down lo crista ilci. The spleen slightly palpable 2 — 3 fingcr-breadtlis 
beloiv the left costal arch. The urine phy.siological, and Die kidney function 
normal. (Max. clearance Cl. 5 cm^ per min.). In llie blood there was a posi- 
tive Takala-Ara reaction, negative Was.sermann reaction; a jilnsma analysis 
showed 4 % albumins, 2.59 % globulins, 0..59 % total proteins, alb. -glob, 
quotient 1.54, Hgb. 85 %, red blood corpuscles 4.95 mill., while blood corp. 
4,800 (of which 1.5 % eosinophils, 7.5 % staff nuclear, r>3.5 % segment 
nuclear, 23.5 % lymphocytes and 4 % monocytes). Basal metabolism 
107 %. At a roentgen examination of the thorax a slight Iiyperlrophy of 
the heart ivas found, and with regard to the lungs the following; An old 
apex affection on the right side with calcified foci. In (he periliilus fibrous 
irregular lines and slightly irregular induralions over the whole of flie lower 
part of the right pulmonary area. »Il has a rat her strange appearance, some- 
what resembling lympliangiths carcinomatosa, in any case resembling a 
stasis in the lymplialic vessels. There arc probably enlarged glands in the 
right lulus. At the base and laterally a number of small, plate-shaped ate- 
lectases. On the left side some corresponding but less pronounced changes 
arc present, especially in tl.e hilus. At the base there are, on the left side 
, at shaped alelactases wdiicli are a.s pronounced as on the right side 

reve'als’nml '“'‘I'l'T Hro,icl,osra|.liy 

slonp, 1 8 pallmlogical nor (Iocs nrograpliy. Scconilary findiiics: (rali- 

Urn whole dming hoTstay "S'nl'ro “"''f'T "'"''""8’''' 

Tr S,;VT r' 

aiit' ' r 3 

been 10 days m the department, her blood pressure w-.,s 
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normal. Furlher, il is of interest to note that at . • 

Rumpel-Loede’s symptom proved to be present. ^animations 

ISO certain diagnosis could be made on the bask of ti.oco r j- 
Something timt readily suggested itself was a malignant granLinlS 
test excision was made, however, of a lymph node about the size of ahaiet 
ut which was found m the right supraclavicularis already on admission 
At the histological examination made at the path. lab. (Dr H Scheipi 
a strongly fibrous and partly calcified lymph node was found in th 
outer layer of whicli there were seen typical tubercles of the chronic miliarv 
type with scanty but distinct central necroses but few characteristic 
Langhans’ giant cells, with sparse lymphocyte cells around their fibrous 
periphery. 


With this the diagnosis w^as thus clear, and the whole morbid 
picture could be very easily understood. A chronic miliary tuberculo- 
sis was present, vdth liematogenic diffusion to various organs, in the 
first place to the lungs, possibly the hiliis glands, throat glands, 
liver and spleen. It must be realised immediately that this illness 
very much resembles Boeck-Schaumann’s disease. But neverthe- 
less the diagnosis chronic miliary tuberculosis must be made on 
account of the histological finding, which is not identical wth that 
described by Boeck, even though it is midway between the latter 
and what is found in ordinary tuberculosis. 


Case 3. Tlic third case I shall refer to is still closer to Boeck-S.chaumann’s 
disease, so close that it is impossible to say where it should be placed: 

A 2J>-year-old u'oman from a healthy family. Duringher first pregnancy, 
wJien slio was 18 years old, she had an attack of kidney trouble. Otherwise 
she had previously been healthy on the whole. On 27/6 1938, after having 
had a chill for a couple of weeks, with a severe cold in the head but without 
any cough or sore throat, she developed some bluish-red, slightly raised, 
lender nodules from the knee-joints down over the fronts of both legs to the 
ankles. At the same time she had pains in the knee-and ankle-joints and 
alternate fits of shivering and sweating. She was up for a week and then 
stayed in bed for about 1—1 % weeks. The tender spots had then disap- 
peared. After she got up, an eruption of the same kind of nodules appeare 
again on the lower extremities, and in addition one single one in the ngh 
elbow region The local doctor then took a Pirquet test with negative re- 
sult. S. R. probably slightly increased. On 25/7-38she was admitted k 
Ullevfil Hospital, Dept. IX, under the diagnosis erythema nodosum^ 
was then in good condition and looked well. Afebrile, S. R. 62 mm. 0 
front of left crus a single reddish coloured, slightly infiltrated, tender spot 
No symptoms in the joints, no glandular swellings. Nothing pror a 
routine examination of the thorax and abdomen. Ecg. 
phy^siological. Meinicke Clarification test II -i- m the blood, h 



277 


atypical tuberculosis. 


boeck’s sarcoid. 



Fig. 1. Cases. Specific skin eruption on Uic throat. 


corpuscles 7,800, normal blood picture. At the first examination Pirquet 
was negative, or in any case not definitely positive, 9 — 2 mm. At the next 
examination immediately afterward slighly positive 7 — 3 mm. At the same 
time Mantoux positiv (1 mg 40 — 25 mm.) On roentgen examination of the 
thorax the lungs were clear. Left hilus large and dense with laterally convex 
contours. Upwards posteriorly a faint shadow the size of a hazel-nut is seen, 
best visible on the lateral picture. Diagnosis; Adenitis hili sin. (signed 
Poulsson). The patient remained in the dept, nearly 5 months, the whole 
time confined to bed. She was consistently febrile-slightly subfebrile, had 
a constantly considerably raised S. R., the first part of 'the time with a 
falling tendency down to 30 mm, later rising again to a maximum of 96 
mm, at the last examination 78 mm. Her weight exhibited a number of 
variations, but at the time of her discharge had increased by 4 kg since her 
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Fig, 2, Case 3. Histological section of the specific skin eruption. Enlarged 

100 times. ® 


admission. No cougli. What was striking, however, was that her eruption, 
whicii otiierwisc developed like a typical erythema nodosum with scanty 
efflorescences, appeared and disappeared at short intervals during her 
whole slay. It was localised chiefly in the lower extremities, principally in 
the crura, hut also in the femora, and occasionallj' also in the hands and 
arms. At the same time she often complained of pain in the joints. Exami- 
nations of the white blood corpuscles were made several times, M'hen 
increasing monocytosis was found — the last time 12 % — otherwise no 
essential change from the first examination. Towards the end of the stay a 
plasma analysis was made, 5.84 % total protein and an A/G quotient of 1.18 
being found. The ventricleirrigation fluid was cultivated for TB and inocu- 
lated on guinea-pigs with neg. results. Ordinary blood cultures were also 
made with negative result. Of the greatest interest were, however, the 
control examinations of the lungs and the results of the tuberculin tests. 
A month after the first examination it was found that the induration in 
the left hilus had increased somewhat. Further small shadow spots on the 
right side laterally in the 1st and 2nd intercostal spaces were met with. 
After about another month an unchanged picture, and another after 6 
wmeks. At the last control on 8/12 — 38 it was found that the small infil- 
trations in the right apex extended towards the hilus, not very dense and not 
sharply delimited. But there were also now, principally. on the right side. 
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fairiv small miliary foci, wliicli aroused suspicions of an extension, (Fri- 
mann-Dahl). The tuberculin reaction, which had been slightly positive 
at admission, was tested 6 times later and exhibited considerable varia- 
tions; Pirqiiet 13th August 20 — 6 mm, 26lli Nov. 3-^1 mm, Dec. 1 p mm, 
16 th Dec 8— 2 mm and Mahtoux at the same time 30—15. 

Not unreasonably the patience of this patient was very severely tried 
by this long stay in bed, and when 5 months had passed we allowed her to 
go home after the eruption had disappeared for a lime. She had been 
allowed to be up for some days and felt fairly well. 

On iGth March 1939, nearly three months after her discharge, she came 
for. out-patient control, sent by the doctor in her town. She had been well, 
however, and her S. R. had fallen to 19 mm. 

Tnoliced a peculiar small papular eiuption on the patient’s face and 
neck which, according to her own statement, had just begun to appear 
shortly before her discharge from the department. In my opinion the 
eruption had a specific chai'acler, but the skin doctor (Dr Lars Hannisdahl), 
who kindly looked at it for me, dared not make any definite diagnosis. He 
recommended a test excision which we hesitated to make. However, 1 had 
a number of photographs of it taken (fig. I), and also had a test excision 
made, a small group of papules being found on the front of the thorax. In 
this way I was able to get my diagnosis confirmed. In a section from this 
little piece of skin (fig. II) there is a granulation tissue which corresponds 
fairly closely with that found in Bocck’s sarcoid. However, there is an indi- 
cation of necrosis centrally in occasional miliary nodes and corresponding 
to them occasional giant cells. So as far as tlial is concerned, it may 
equally well be cliaraclorizcd histologically as tuberculosis. If one refuses 
to apprehend these skin efflorescences as Boeck’s saicoid, one- must jirob- 
ably disignate them papulonecrotic tuberculides. Nor after all is tborc per- 
haps any sharp border-line between iUese forms of skin tuberculosis. In 
any case the result of the last roentgen control examination of the hing.s, 
wliicJi I now had reason to make, argues fairly strongly in the direction of 
Boeck’s sarcoid, altboiigli tlic .skin efflorescences have miicb in common 
with papulonecrotic tuberculides. The roentgenologist gives the following 
description of tliesciagram lakonon 18lh March; Thccondition is ajiproxima- 
tely the same as at the former examination. However, it is seen more 
clearly now than then that in tlie right lung there are scattered miliary and 
submiliary foci, densest in the iqipor lobe, from wliicli they spread famviso 
over towards the hilus, wlioro there is probably a sliglit glandular swelling. 
On the leftyide there is an undoubted glandular swelling in the liilus a 
tumourfully U.osizeof a walnut. On the left side also there are obvious si!b- 
miliary foci, bolli m tlie lop area and down across towards the diaphragm. 
The changes agree well with Boeck’s sarcoid (signed Frimann-Dalil). 


Case 4. Final! I will describe a fourth case, one in every respect 
typ.=al ot what 11. C Fronoh, (Pautricr.) chara.IcviM as .tonne pa, wt 
pulmona.ro. ot Boock-Sohaumann's tlisoaao. This pationl docs „o\ ditto,' 
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Fig. 3. Case 4. Roentgen photograph of the thorax 2/2 — 39. Typical Bocck’s 

sarcoid In the lungs. 


from the preceding case, except that both the gland affection and the lung 
affection are more pronounced, at the same time as the tuberculin reaction 
is completely negative. In other words, we have arrived at what I think 
can probably be apprehended as the extreme form of chronic miliary tuber- 
culosis. 

It is the case of a 45-yoar-old woman (A. (3.). About the mother we 
have the interesting information that she suffered from lupus nasi, (died of 
pneumonia}. In June 1938 the patient noticed the first signs of her illness, 
a feeling of tightness in the throat, dyspnoea on stairs, no cough but troubl- 
ed bj’ mucus in the nose and throat, at times nose-bleeding. In the late 
autumn she felt parlicularlj' limp and weak for a couple of periods and 
had attacks of heat but not shivering fits. The times she took her tempera- 
ture it proved to be normal. On December 1st she was examined by Dr 
O. Scheel who proved increased S. R. (35 mm) and glandular swellings in 
both supraclavicular cavities. Pirquet: negative (1 — 1 mm.). Roentgen 
examination made the next day by Prof. T. Dale revealed the following: 
)>The lungs exhibit a strange picture with pronounced striae which run from 
the hilus over towards the thorax almost horisontally on both sides. On the 
lateral pictures the striae are seen to run chiefly forwards. In addition to 
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patches of shadow are seen symmetrically distributed 
and^Hn^* areas around hilus, extending upwards towards the clavicula 
wmvards towards the diaphragma medially. The hilus area is diffi- 
cult to appraise. It looks as though the hilus is pressed somewhat outwards 
wing to the above-mentioned striae, ivhich may represent fibrous changes. 
It IS possible that there are indurations on both sides in the hilus. No cavity 
can be found. The diaphragma moves well, and the sinus is free on both 
sides. Over the right apex there is a slight pleural thickening. If there had 
been a more obvious glandular swelling in the hilus, and there had not been 
the fibrous tension, one’s first thought would have been Boeck’s sarcoid. 
Nevertheless, it is possible that that condition is present. The symmetrical 
diffusion might argue in its favour. The fibrous changes might argue more 
in the direcion of a tuberculous process, but then it is remarkable that the 
changes should be so symmetrical)). On 6/1 — 39, when the patient was 
admitted to Ulleval, Dept. IX, she was in good condition. Respiration was 
untroubled and she had no cough, was afebrile, but had a S. R. of 66 mm. 
In the right fossa supraclavicularis 2 firm lymph nodules the size of hazel- 
nuts were felt, in the left one nodule. Physically she was normal, and over 
the abdomen there w'as nothing pathological, in particular no enlargement 
of the liver or spleen. Urine physiological. The tuberculin reaction was still 
negative, and on roentgen examination of the lungs the same picture as was 
described before was revealed, to which Dr Frimann-Dahl gave about the 
same interpretation as Prof. Dale. Roentgen examination of the skeleton 
of her hands and feet revealed nothing pathological. At the further blood 
examinations there was a very slight secondary anemia, a normal number of 
white blood corpuscles, 5.5 % of which were monocytes and 6.5' % eosino- 
philes. Seroreactions for lues were negative (Meinicke Clarification test II 
and WR). There was nothing particular to be noted about the condition 
of the plasma proteins. Ecg. normal. She was also examined in the special 
departments with a vierv to possible eyechangesand changes in thenose and 
throat, but without anything abnormal being found. Finallj'’, she )vas 
examined by a skin specialist, wo found on her left upper arm an efflores- 
cence the size of a hemp seed, which in his opinion consisted of 2 — 3 miliary 
nodes of specific nature. To obtain a closer diagnosis a total of 6 lymph 
nodes, ranging in size from peas to Spanish nuts, were examined from the 
right f. supraclavicularis. Histological examination at the pathological 
laboratory of these glands, w'hich were firm with a homogenous, greyish- 
red section surface (Dr Ebbe Thorgersen), revealed the followdng: They are 
scanty remains of the original lymphoid substance. For the rest the glands 
consist of a peculiar pathological tissue, which forms dense round nodes 
built up of epithelial cells. In no place is there central necrosis. Quite a num- 
ber of giant cells of Langhans’ type are to be seen, but also nuclear ones 
scattered about in the cytoplasm. The nodes are delimited from each other 
by richly developed fibrillar connective tissue. This connective tissue 
also encircles the individual nodes. D.: a strange fibrous form of tubercu- 
losis. TB not io be found. 
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TO obtain bacteriological proof, if possible, that it really was a matter 
of tuberculosis, we cultivated this crushed granulation tissue and stirred it 
up to a gruel with sterile salt water. This material was inoculated both 
on adult guinea-pigs and on undeveloped animals. One of these animals 
died some weehs later from a kidney disease which was not of a tuberculous 
nature. The others were killed after a full year and showed no -tuberculosis. 
Without going closer into detail, I will only mention further, that a number 
of other examinations were made to find, if possible, tubercle bacilli in this 
patient. Cultures were made from the granulation tissue (prosector E. Wdler) 
but with ordinary sulphuric acid treatment and on the usual substratum 
with negative results. Further I examined the patient’s blood by inocula- 
tion on a number of young and full-growm guin'ea-pigs, on rabbits and on 
fowls, all with negative results. Cultivation on ordinary medium, but with- 
out sulphuric acid treatment, also gave negative results. Unfortunately 
no cultivation on Petragnani’s substratum was made either from the blood 
or the extirpated glands, nor were the latter inoculated on rabbits. If this 
had been done, the chances of finding TB would possibly have been greater. 

With regard to the patient’s condition during her further stay in hos- 
pital, which lasted a full month, it may be said: As a rule she was subfebrile, 
coughed occasionally with scanty sputum (which was also inoculated on gui- 
nea pigs with negative results). Stayed in bed and appeared to benefit from 
it, felt stronger when she got up after about a month. A number of tubercu- 
lin tests were made successively, partly with ordinary tuberculin and partly 
with chicken tuberculin, negative results being consistently obtained both 
from Pirquet and Mantoux tests. To-wards the end of her stay she "was in- 
oculatcdwith BCG ad mod. Lemmingto find, if possible,support for so-called 
positive anergy similar to that which the author mentioned thinks that he 
found in another case. She received an ordinary dose (0,01 mg), after which 
a subcutaneous infiltration the size of a pea appeared. At a control exami- 
nation on 3/3 this could still be felt. Pirquet had then become positive, 
10 — 3 mm. Lemming did not obtain a local reaction until after a treble 
dose, and the tuberculin reaction was still negative. So this condition prob- 
ably varies. Further, a couple of control pictures of the lungs w'ere taken 
on 2/2 (Fig. Ill) and 17/4 — 39. These showed that the infiltration in the 
lungs gradually increased somewhat, and the hilus contours on these pictu- 
res are so indistinct that it could not be determined whether there was a 
glandular swelling. After the later examination Dr Frimann-Dahl pointed 
out, further, that the infiltration issituatedchiefly in the medial and anterior 
part of the upper lobes, while both the posterior part of the upper lobe 
and the lower lobes on both sides are free. (This circumstance plays a cer- 
tain differential diagnostic r61e, namely against silicosis, in which the infil- 
ra ion is situated particularly in the upper lobe posteriorly downwards or 
m the lower lobe posteriorly upwards). The roentgenologist then unreserV- 
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As has been mentioned previously, TB was not found at the first 
histological examination of the extirpated glands. 

Since, however, as has been mentioned, it may be very difficult, 
even in cases of ordinary chronic miliary tuberculosis, to establish 
virus in histological preparations, the investigation was continued 
on this point. Although a large series of sections from different 
glands was examined as thoroughly as possible, no acid-fast staff 
cells could be proved either. On the other hand, careful examina- 
tion vuth c. 1500 times’ enlargement revealed, scattered almost 
everywhere in the epithelial tissue, very small, acid-fast, shiny red, 
round dr oval bodies, which I was at first most inclined to apprehend 
as transverse sections of acid-fast staffs. By degrees, however, 
as there were still more of these round bodies just in the places in 
the sections where virus might be expected, in epithelial cell tuber- 
cles and never in the tissue between them, I became convinced that 
it was not a question either of transverse sections of staff cells or of 
artefacts, but of round, acid-fasi granules (Figs. IV and V). What 
significance is to be attached to these granules is another question 
which vdll not be dealt with here. ^ 


Summary. 

In a brief survey the author endeavours to demonstrate the 
indefinite transitions both in clinical and in pathological-anatomi- 
cal respects between the different expressions of tuberculosis, from 
the »atypical» peracute tuberculous sepsis on the one hand, to the 
ordinary exudative and productive forms of tuberculosis respect- 
ively, to the »atypical)> chronic miliary tuberculosis on the other. 
Further, the same indefinite transition is proved both in clinical and 
in pathological respects between chronic miliary tuberculosis and 
Boeck’s sarcoid, which, in the author’s opinion, in all probability 
represents the extreme form of chronic miliary tuberculosis, although 
at present this has not been proved. In the ordinary chronic 
miliary tuberculosis positive bacillus findings and positive tuber- 
culin reaction are the rule, while negative bacillus findings and 
negative tuberculin reactions are the exception. In the case of 
Boeck’s sarcoid the conditions are reversed. But in both groups the 


1 Se footnote on p. 267. 
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exceptions are so numerous that the designations chronic miliary 
tuberculosis and Boeck’s sarcoid respectively cannot he based on 
these criteria. Boeck’s sarcoid (or lupoid, as Boeck also called it) 
should, in the opinion of the present author, be apprehended as an 
anatomical and not a clinical conception. Clinical conceptions are 
Besnier’s lupus pernio, Jiingling’s osteitis tub. cystica, Hecrfordt s 
febris uveoparotidea and Schaumann’s disease, which all have 
one thing in common, namely the pathological-anatomical substrate 
described by Boeck. The author endeavours to illustrate with 
examples these indefinite transitions, firstly from case to case, and 
secondly in the individual case where the change in the immune- 
biological conditions are assumed to coincide with proved changes 
in the tuberculous allergy accompanied by corresponding changes 
in the clinical picture of the disease. (Case 3). 

Finally, the author states that in histological sections of the 
specific granulation tissue (lymph nodes) from a typical case of 
Boeck-Schaumann’s disease he has proved acid-fast granules, (figs. 
IV and V). 
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The occurrence of thrombosis and pulmonary 
embolism in pneumonia. 

By 

ERIK ASK-UPMARK, M.D. 

(Submitted for publication November 25, 1942). 


The occurrence of venous tfirombosis and pulmonary embolisni 
in connection tvith disorders belonging to the internal medicine 
has been well established during recent years. It has even been 
maintained that the incidence of fatal pulmonary embolism should 
be greater in internal diseases than after surgical interventions (for 
references see Geissenddrfer 1935 and Hultquist 1936). Neverthe- 
less, there is a striking disproportion between the numerous sur- 
gical investigations dealing with this much dreaded complication 
and the comparatively feeble interest devoted to the matter by 
internal authors. The reasons for this difference may be variable but 
one of them is doubtless the fact that whereas thrombosis and pul- 
monary embolism, appearing in connection with an operation, may 
be ascribed to a definitely timed traumatic incidence, the surgical 
intervention, difficulties in this regard do arise when most internal 
disorders are about. If, for example, a venous thrombosis should 
occur during the course of a pulmonary tuberculosis or a valvular 
lesion of the heart, the chronic nature of these conditions makes 
it difficult or impossible to attempt an explanation wdiy the throm- 
bosis should have occurred just at that very moment of the 
sequence of events. There are, as a matter of fact, only few^ internal 
disorders, complicated by thrombosis-embolism (TE), where it seems 
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possible to obtain a definite time table between the primary patho- 
logical lesion and the secondary appearance of the complication in 
question. Such disorders are lobar pneumonia, coronary thrombo- 
sis and certain instances of pernicious anemia (cases not previously 
treated, where the onset of the treatment may be selected as the 
stait point of the itinerary). The occurrence of TE in connection 
with lobar pneumonia represents a well established issue (cfr. 
for example Reimann 1938 and Ingvar 1939). The present study 

will attempt an analysis ofthisoccurrenccofTEin pneumonia wth 
special regard to the chronological point of view. Investigations 
dealing with the same matter in coronary thrombosis arc to be 
published in another communication. 

Material. 

The material was represented by 1454 cases of lobar pneumo- 
nia, observed in the clinic during the years 1916 — 1941. In this 
material venous thrombosis or (and) pulmonary embolism (TE) 
was registered in 27 instances, making a percentage of 1.9 %. In 
about every 50th case of lobar pneumonia TE was hence to be' 
observed. 


Table I. Sex and age. 




.Ml instances 

<C 40 years 

^40 years 

Male 

^pneumonias 

979 

578 

401 


TE 

11 

5 

G 

Female ^ 

pnenmoni.Ts 

475 

203 

272 

TE 

16 

6 

10 


It will be seen that the percentage of TE in pneumonia was 
in males about l.I %, in females 3.4 %. If the various ages arc con- 
sidered the percentage -vwll become; — 


in both sexes 
in males 
in females . 


< '10 years > 40 years 


l.-l % 

0.9 0/^ 
3 % 


2.2 

1.5 


/O 


Of 

/o 


3.7 


0 / 

/o 


Although no undue- importance should be applied to these figures 
on account of the limited size of the available material it may be 
presumed that TE is more frequent among older than among 
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younger persons afflicted ivith lobar pneumonia and more com- 
rnon in females than in males. This incidence is to accordance ™th 
the general experience on the occurrence of TE after surgical 
opcralions. A more detailed review of the various observations 
Will be found in llie following table. 


Table 2. Sex and age of TE, 


Aj>c i\fen Woincn 
10—19 2 — 

20—29 2 2 

30—39 1 3 

40—49 3 3 

50—59 3 5 

GO— 69 — 1 

70—79 — 1 


The youngest man was 17, the oldest 57. The youngest woman was 
26, the oldest 70. In most instances the primary manifestation of 
the TE was represented by venous thrombosis but in 8 cases pul- 
monary' embolism was the first lesion to be observed (in 4 males, 
aged 17, 21, 43 and 49 and in 4 females, aged 27, 56, 66 and 70, the 
embolism becoming fatal in two men, aged 43 and 49 and one wo- 
man, aged 66). 

With regard to the frequency of TE in the various years concern- 
ed by the material the follondng table will be a brief summary. 


Table 3. Incidence in various years of TE. 


1916—1920 1 

1921—1925 3 

1926—1930 5 

1931—1935 2 

1936—1940 13 

1941 3 


(male) 

(1 male, 2 females) 

(3 males, 2 females) 

(1 male, 1 female, last case 1932) 

(4 males, 9 females, first case 1938) 
(1 male, 2 females) 


It should be observed that during the last 4 years (1938—41) 
more (16) instances of TE have been taken to the records than 
during the preceding 22 years (1916—1937; 11 cases). The most 
outstanding cause for this remarkable fact seems to be the introduc- 
tion of specific therapy, by means of which instances have been 
brought to survive, who otherwise might have succumbed before 
their having the opportunity to develop TE. Thus, in 
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1938„1941 there are 16 TE in 
1916—1937 » » 11 TE » 


353 pneumonias == 4.5 %; 
1101 1 ) = 1 %• 


Specific treatment (serum, chemotherapy or both of them) was 
applied to 12 out of the 16 instances of TE observed since 1938; it 
was applied to none of the 11 cases previously observed. It might, 
on the other hand, be surmised that the apparent increase of TE in 
the pneumonias during the last 4 years be due to an alteration of the 
material with regard to the age or the sex of the patients afflicted 
with pneumonia. That such cannot be the case vnll be seen from 
the following considerations. 


All pneumonias Pneumonias <1 40 years 


Before 1938 HOI ^*09 

1938—1941 353 1S2 

All pneumonias Females 

Before 1938 1101 310 

1938—1941 353 129 


The percentage of aged and of women, i. e. of the groups accord- 
ing to table (1) and (2) most severely affected by TE, is obviously 
the same during the two periods here concerned. On the other 
hand the percentage of aged survivors has most certainly increased 
during the recent period on account of the introduction of specific 
treatment; and this seems to be the main reason for the increased 
percentage of TE in the material since 1938. The question may be 
raised whether not the specific therapy in itself may favour the de- 
velopment of TE. An apparent support for this view may be derived 
from the fact that before 1938 tliere were 599 pneumonias of 
less Ilian 40 years of age, including 6 TE (= 1 %), whilst 1938— 
1941 there were 182 pneumonias below 40 years including 5 TE 
(= 2.7 %). But on the one hand the difference is not significant 
from statistical point of view, and on the other hand a scrutinizing 
of the primary material will sliow that in 1938 not all instances were 
treated with specific therapy: among the 5 TE below 40 years there 
were thus 2 who did not enjoy ilic treatment in question! Con- 
sidering this evidence it cannot justly be maintained that the speci- 
fic therapy has increased the occurrence of TE in pneumonias 
othei^vise than indirectly, by augmenting the number of survivors; 
it has, on tlic other liand, not reduced the incidence here discussed. 
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Tlie number of days elapsed between the onset, viz. the crisis 
of pneumonia and the clinical onset of the TE, was a subject of 
particular interest. In some few instances the details about the on- 
set and the course of the illness were less complete and in others 
the occurrence of irregular features such as migrating pneumonias 
was liable to obscure the time-table so that only 20 instances out of 
the 27 were to be used. In 6 out of these 20 instances there was a 
lysis instead of a crisis. The observations uill be seen in the follow- 
ing table: 


Table 4. Clinical onset of TE in pneumonia. 

Days after onset of the pneumonia (20 cases): 8 — 21, on an average 13.4 days 
» » crisis » » * (14 cases), 4 — 12, on an average 8 days. 


Case 

Sex, age 

Record 

Days after 
onset 

Days after 
crisis 

First 

sympton 

Specific 

treatment 

1 

■ 

M 43 

79/lG 

20 

11 

Ef 

No 

2 

F 53 

677/22 

21 

12 

T 

No 

3 

I'' 33 

136/23 

• 19 

12 

T 

No 

4 

M 51 

1251/28 

36 

10 

T 

. 

No 

5 

i\I 30 

364/29 

14 

7 

T 

No 

6 

F 66 

667/29 

14 

8 

Et 

No 

7 

F 35 

2457/31 

33 

Lysis 

T 

No 

8 

M 17 

1625/32 

10 

4 

E 

No 

9 

F 51 

138 

■ 13 

Lysis 

T 

No 

10 

F 31 

304/38 

11 

Lysis 

T 

No 

11 

M 21 

670/38 

12 

5 

E 

No 

32 

F 56 

1429/38 

14 

Lysis 

E 

Yes, SI 

' 13 

F 38 

522/39 

18 

8 

T 

Yes, S. Ch. 

14 

M 49 

572/39 

9 

7 

E t 

Yes, Ch. 

15 

F 42 

809/39 

8 

7 

T 

Yes, S. 

16 

F 47 

2742/39 

14 

6 

T 

Yes, Ch. 

17 

M 47 

3020/40 

11 

Lysis 

T 

Yes, Ch. 

18 

F 52 

701/40 

10 

3 

T 

Yes, Ch. 

19 

F 27 

2501/41 

8 

7 

E 

Yes, Ch. 

20 

M 57 

951/41 

14 . 

Lysis 

T 

Yes, Ch. 


1 s = Serum, Ch. = Chemotherapy, 
s In this case the T occurred 10 days after onset 
the apparently postponed crisis. 


of the pneumonia but before 


It ml! be seen from the table that the first symptom in most 
.stances was represented by T, only in 6 cases by E. As mth the 
ostoperative TE it svas found that if T was the test symptom .t 
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Avas rare for any E to occur (such was the case only in case 15, 
where the T antedated the E by one day), wliereas if E was the 
first symptom and the patient did survive a T did appear sooner or 
later (cases 8, .11, 19). With regard to the clinical diagnosis of T 
viz. E it was performed along the usual lines vdth the reservation 
that only local symptoms were considered conclusive (T: pains in 
the calf, tenderness below the anterior end of calcaneus or in the 
deep structures of the calf, oedema, heat and cyanosis; E suddenly 
appearing pleural pain in the chest, followed by the characteristic 
bloody (not rust-brovm) sputum and eventually by T or by death 
and autopsy). This restriction on the one hand, the fad that an 
elevated temperature or pulse often did precede the onset of TE on 
the other make it obvious that the average time elapsed between 
the onset of pneumonia and the onset of TE rather should be con- 
sidered as shorter than the time here indicated, 13.4 days. It Avas 
however not possible to utilize the behaviour of the temperature in 
order to determine the onset of TE since it was found that in the 
very majority of the cases here concerned the temperature did not 
reach the normal level between the. crisis (or lysis) and the onset of 
TE, such being the case only in the observations (4), (8), (11) and 
possibly also (1), and neither was the pulse of conclusive character. 

From practical clinical point of view tlic conclusion seems 
warranted that the evolution of TE is particularly to be feared in 
such instances of lobar pneumonia, where the temperature does 
not attain tlie normal level in connection witli the crisis or the Ij^sis, 
although it may occur also if this level is reached. It was also ob- 
served that in some instances [(17), (20) and in a case here not 
tabled of a Avoman, aged 26] the pneumonia Avas to be considered as 
a recurrence, but since recurrences anyway do occur to a certain 
extent in lobar pneumonia no conclusions seem to be alloAved from 
this observation. In tAvo instances serum sickness Avas noted (case 
15 and one case not here tabled of a Avoman aged 52); it did not occur 
at the same time as the TE (in case 15 seven days after the TE, in 
the other case five days prior to the TE). In at least two instances 
[cases (17) and (20)] typical rashes, induced liy the chemotlicrapy, 
Avere present Avhen the TE did appear; the limited size of the mate- 
rial makes it impossible to decide Avhethcr tliis represents a mere 
accidental coincidence (efr below). 
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Comment and discussion. 

When attempting to date the occurrence of TE induced bv a 
surgical intervention it is possible to get a fix starting point for the 
sequence of events, as represented by the operation. When the 
occurrence of TE in lobar pneumonia is about we have from this 
point of view the advantage of a sudden onset of the disease, often 
also of an abrupt crisis. It is true that the classical duration of a 
pneumonia amounts to one week, whereas the operation is performed 
in hours, but this difference should not be overemphasized since the 
tissue injuries established by an operation vdll not be healed at the 
moment when the operation is finished. It has been established 
beyond doubt that the majorityof postoperative TE is to be expected 
during the second week after the operation, the maximum on an 
average being reached on the 10th day. The evidence brought for- 
ward in the present investigation will apparently represent a most 
interesting parallel to this phenomenon, since it has been demon- 
strated that the average time elapsed between the onset of the 
disease and the onset of TE was about 13 days. For reasons already 
indicated it may be presumed that this interval is, in reality, not 
quite so long. If on the other hand the period is considered elapsing 
between the crisis and the onset of TE this period was found to 
average 8 days, or possibly some day less if the source of error 
contained in the general symptoms (temperature etc.) is to be con- 
sidered, The question may be raised whether the dices of fate 
with regard to TE have been throvm with the onset, noth the "course 
or with the crisis of the pneumonia. Since TE occasionally may be 
observed to occur before the onset of the crisis and since it may 
be met vith else in cases finished with lysis the crisis in itself seems 
to be of less importance, although the resolution of the pneumonia 
with its absorption of large amounts of organic matter cannot 
reasonably be discarded in this connection. Most probably the whole 
sequence of events induced by the lobar pneumonia during its 
course is to be hold responsible for the development of TE, with 
regard, however, to the desirability to obtain a fixed date with which 
to work it seems logical to reckon with the onset of the pneumonia. 
If this is done we will obtain 13.4 days or somewhat less.say 11— 12 
days as the average period of time necessitated for the evolution of 
TE in its clinical sense. Another possibility, perhaps more ade- 
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Hom nn figures; days of pneumonia (1 onset) 
— ; Scrumlrcalmenl 
]l 1 1 1 ; Cli cm olh crapy 


quate but a bit more awkward, would be to reckon with Utc middle 
day of the pneumonia as the starling point; in Ibis ease we may 
obiain a TE on an average of 9—10 days after this dale, i. e. at 
exactly the same lime as after a surgical inlervenlion. It may he 
added that in as much as specific therapy is being used al an early 
stage of the pneumonia the duration of the disease will become 
accordingly abbreviated, so that the deductions here necessitated 
may be avoided; it is instructive to note that in those very eases of 
le present material f 14, 15, 19) where the duration of the disease did 
no exceed 2 days tlie pulmonary embolism did appear already 
8-9 days after the onset of the pneumonia. 

of TF similarity hence ascertained between the occurrenc 

aftei operations and after pneumonia makes it reasonable 
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Temperature curves in four instances of lobar pneumonia 
Symbols E: pulmonary embolism 
T: Thrombosis 
S: Serum-reaction 

Roman figures; days of pneumonia (I onset) 
mh : Serumtreatment 
JT/U : Chemotherapy 

to presume a common pathogenesis. Following the time honoured 
theses of Virchow, Lubarsch and Aschoff with regard to the 
evolution of thrombosis we have to consider the alterations brought 
about by the pneumonia ttath regard to 

1. The haemodynamic conditions, 

2. The composition of the blood and 

3. The behaviour of the vascular endothelium. 

ad-(l) The main factors responsible for the adequate venous 
blood-flow are the muscular tonus, the arterial pulsations and the 
vis a tergo represented by the beat of the heart. With regard to the 
muscular tonus its importance has been stressed 
Henderson; investigations by Budelmann and co-workers (1939) 
as well as earlier by Bock have demonstrated areduction of muscular 
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tonus not only during convalescence and generally in bedridden in- 
dividuals but particularly during infectious disorders and especially 
in pneumonia (metbod'of Bciglbdck and Junk). H is obvious that 
Ibis reduction of muscular tonus NviU be conspicuous not least in the 
lower cxlremiLics of a bedridden jiatieni, for example in the planla 
pedis, where the veinous basin, supplied with blood from the arte- 
rial system described by Ask-Upmark (1938), will be particularly 
liable to suffer, since its circulation is so very much furthered by 
the use of the feet; it is well known that this plantar basin quite 
often will represent the source of thrombosis (efr the tenderness on 
pressure exerted towards calcaneus). 

As to the arterial pulsations it is a general arrangement of the 
veins of the extremities to accompany an artery; as a rule two 


veins will run along one artery, connected with one another by 
.anastomotic branches around the artery, so tiiat they are bound to 
receive the pulsations of this vessel (A.sk-Upmark). The structure 
of the wall of the arteries of the extremities favour the amplitude of 
the pulsations (contrary to the intracranial arteries, efr Wolf 1938) 
and the rhythmic pressure impulses Iransmiltcd to the adjoining 
veins will drive the venous blood in the direction indicated by the 
vaivulas. This physiological arrangement seems, as a mailer of 
fact, to he of paramount importance. ^ Any factor liable to reduce 
the blood pressure or the arterial amplitude rvill facilitate the occurr- 
ence of venous stasis. In pneumonia the impairment of the. heart on 
the one hand, the involvement of the perijihcral vasomotor tonus 
on the other invite a reduction of the blood pressure, rvhich may be 
noted during the course of the pnouinonia (when it however also 
may increase) but particularly after the crisis (Rcimann, 1938). 
Another factor, which may be of imjiortance in this connection, is 
the observation of Nnumann (1939) that the arterial pressure in the 
lower cxlrcmitics, which in normal individuals is at least as high 
and often higher than in the arms, during the course of infectious 
disorders may he lowered below tlie Jiracliial level. 


With regard, finally, to Use condilion of the heart in pneumo- 
nia It is obvious fhal the heart (a.s well as the vascular centre and 
the vasomotor periphery) will suffer from the toxemia, from Ihc 
increased venosity of ihc blood and from the increased load repro- 


^ 111 Grnvcs' clisea.se, where TJE l.s 
increased. 


rare, lids arlerlul 


anipliliide Is c'cmsiderahly 



“ ERIK ASK-UPMARK. 

sented by tte increased demand of the tissues for oxygen and ner- 
aps occasionally also by the diminished arterial bed in the lungs: 
Reimann states that myocardial degeneration should be found in 
almost one half of the patients studied at necropsy. Although the 
general impression of the circulatory failure to he noted in pneumo- 
nia is that of »forward failure» it is obvious that the impaired condi- 
tion of the heart may represent a contributory factor. The old 
experience of the greater frequency of TE in individuals with affect- 
ed heart (old people, fat individuals etc.) is in line with this assump- 
tion. In coronary thrombosis TE is met with much more often 
than in pneumonia and perhaps more often than in any other 
internal disorder (Ask-Upmark, unpublished observations); 
although the importance of the vasomotor collapse in this con- 
nection is outstanding the primary importance of the affection of 
the heart should not be forgotten. 

Last but not least should be remembered that the mechanical 
conditions present in a person lying down on his hack, hardly are 
liable to facilitate the venous circulation of the legs: on the one 
hand the dii-ection of the femoral vein is by no means horizontal 
but rather much up-hill towards the inguinal region, and the same 
may he said of the pelvic veins; on the other hand the pressure of 
the abdominal organs rests upon the cava system and the veins 
of the calves are liable to be compressed by the weight of the legs 
(cfr the observations of Berblinger about the necroses of the muscles 
of the calves in bedridden individuals). If a urinary retention should 
be present (more often of course after an abdominal operation than 
in pneumonia), the venous drainage of the pelvis is liable to suffer, 
being deprived of the pressure impulses exerted by the constantly 
variable size of the bladder. 

ad (2) With regard to the composition of the blood in pneumo- 
nia it is obvious that several features are to be encountered which 
at least apparently wll facilitate the evolution of thrombosis. The 
increased venosity of the blood (cfr Stuber and Lang 1930 and 
others), the quite considerably increased fraction of fibrinogen (cfr 
Frey 1928, Hecht Johansen 1933, Reimann 1938), and the behaviour 
of the blood platelets (Reimann 1938, Heinild 1942) are such 

characters. It should be observed that the fraction of fibrinogen will 
be increased particularly about the time of crisis and for some few 
weeks afterwards, and that the blood platelets, reduced as in all in- 
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Actions during the febrile period, surge above normal level at the 
crisis and remain high for at least a fortnight. The coincidence in 
time between these features on the one hand, the occurrence of TE 
on the other makes it tempting to consider the matter of at least 
contributory importance. 

On the otlier hand if should be observed that the characters 
just mentioned may occur wthout any TE, and that fibrinogen and 
thrombocytes only are to bo considered as raw material, supplied 
by nature for the development of TE but by no means as the 
primary factor in the sequence of events resulting in TE. As Lcng- 
genhager ( 1941 ) rightly puls the matter: »In diesem Uberangebot 
von gerinnungsfahigen Substanzen . . . bendtigt die Gciinnung 
ebenso nicht wcsentlicli kiirzcrc Zeit, Vidc cin Kilogramm Schiess- 
pulver niclit wescntlich raseber abbrennt als ein Gramm. » In the 
system of clotting, liowcvcr, there arc two antagonistic principles 
to be considered: on the one side llic tlirombokinasc (ISIorawitz- 
Mellanby = thromboplastin of Howell — Ihrombokinin of Lcng- 
genhager), which invites clotting by transforming prothrombin into 
thrombin and which is said to he present in all tissues but particu- 
larly in lung and brain, on the other side the heparin, which prevents 
clotting by neutralizing thrombin ^ assisted by another substance 
present in circulating blood (an albumin, termed l)y Lcnggenbager 
melalrombinogen). By the ingenious investigations of Jorpes and 
Hjalmar Holmgren it has been established beyond reasonable 
doubt that heparin is produced by the »MnsL-Zellen» of Ehrliclj, 
which are present all over tlic body, mainly arranged in a perivascu- 
lar way. Various animals do present llie bulk of »Mast.zelIcm> in 
various organs (the cow in the capsule of tlic liver, the rats in the 
skin, etc.). Already the Toronto school, however, did find out the 
large amounts of heparin wliich were to be obtained from the 
lungs (efr Jorpes), and this observation has been histologically 
substantiated by the studies of Holmgren: the amount of hlast- 
zcllen in the lungs may be somcwliat variable in tlic various species 
but they were always present. It should be emphasized that the 


llic concci)l)on of ;\IellanI>y. most {♦eiicrallv .'icceplcd. Accordin'^ 
to the old aspect of Howell the action of heparin was to prevent llic convcr.sion 
of prothrombin into tliromlim; according to the recent hvpolhcsis of Lcnnacn- 
hnger the main effect of heparin siionhl i,c consiilered I e c rSiza^ 
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lungs assume.a privileged position with regard to the blood supnlv 
m as much as every drop of blood has to pass the pulmonary capil- 
laries in order to perform the circle. The involvement of the lung or 
part of it in a severe pathological process as pneumonia is no doubt 
liable on the one side to liberate quite a lot of thrombokinase in the 
circulation, on the other side to paralyse the activities of theMast- 
zellen, not only in the involved part of the lung but reasonably also 
in the rest of the body (cfr below). Just as we may encounter jaun- 
dice or albuminuria or cerebral symptoms during the course of a 
pneumonia we may of course just as well encounter a damage to 
the heparin-producing'parenchyma. It is possible that this aspect 
may enable an understanding of the occurrence of TE in pneumo- 
nia. 

ad (3) As to the vascular endothelium several authors have tried 
to make alterations of this structure responsible for the development 
of TE, These attempts have been based mainly on two seiies of ob- 
servations: on the one hand the analogy with the conditions in the 
arterial system, where atheromatous changes are believed to faci- 
litate the evolution of thrombosis, on the other hand certain experi- 
ments in animalsi carried out especially by Ritter and by Dietrich. 
Ritter obtained histological changes of the vascular endothelium 
by intravenous injections of vital dyes, of micro-organisms and of 
protein substances. Dietrich by the same means allegedly sensitized 
the endothelium and eventually, under certain conditions, did 
observe thrombosis and occasionally even embolism. Valid objec- 
tions have however been raised against this interpretation of an 
endothelial factor in the pathogenesis of TE; they have been re- 
viewed to some extent by Geissendbrfer (1936), by Silberberg (1938) 
and by Lenggenbager (1941) where references and details are to he 
ha'd. 


Briefly summarized, the main objections are 1. that alterations of 
he 'Venous endothelium may occur without any subsequent throm- 
osis (for example when the vein is sutured after thrombectomy or 
1 connection with intravenous injections), -2. that no anatomical 
Iterations of the vascular endothelium hitherto have been demonstrated 
I early instances of human TB (Aschoff), 3. that numerous conditions 
a clinical pathology invite to endothelial reactions without inducing 
ny particular occurrence of TE, 4. that such recent instances of 
hrombosis, where the obliteration of the vascular lumen is only partial, 
re not circular but do present an adhesion to the venous wall only 
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in the lower IirK of the lumen (following the gravity) The opinion 
seems warranted that, at the present time, there seems to be no reason 
to attribute an outstanding role to the endothelial factor m the 
pathogenesis of TE. 


On the other hand -it should be readily admitted that the ques- 
tion of the endothelial response is not entirely untangled. It should 
thus be obseived that at least tvhen thrombophlebitis is about, an 
alteration of the wall is present, whether primary or secondary 
remains to be settled. It should further be remembered that, to the 
best of my knowledge, no investigations seem to have been carried 
out of the histological behaviour or that venous plexus which repre- 
sents the plantar basin. That this venous system is likely to repre- 
sent the source and the matrix of at least a large part of the clinical 
instances of TE has already been emphasized. In this connection it 
seems not out of the way to recall the rather unique physiology of 
the vascular system of planta pedis: Danish authors have demon- 
strated that the diurnal alterations of the temperature of the skin 
is of quite another magnitude in this region than in any other area 
of the body surface and that prognostical conclusions may be 
drawn from the behaviour of the temperature of planta pedis in 
connection with narcosis and surgical interventions. It seems enti- 
rely possible that an interference with the vasomotor regulatory 
mechanism here concerned (whether caused by an operation or by a 
severe febrile condition such as pneumonia) may represent a con- 
tributory factor in the sequence of events responsible for the deve- 
lopment of thrombosis, it may be admitted, however, that even if 
such be the case the vasomotor factor rather will be of haemo- 
dynamic than of endothelial character. 

Briefly summarizing the discussion it may be concluded that 
haemodynamic factors arc likely to be of importance for the evolu- 
tion and localization of thrombosis in pneumonia, that however 
the primary cause seems to be the affection of the clotting mecha- 
nism of the blood, and iliat hitherto no definite evidence is available 
about any importance of the vascular endotlielium. The hypotliesis 
has been marshalled that a central position in the pathogenesis of 
TE is representd by the presumed affection of the basophil paren- 
chyma, the entity of heparin-producing »Mastzcllcn». Further in- 
vestigations will have to demonstrate wdiether this aspect is to be 
haematologically and histologically corroborated. It should, how- 
20 ~ Ada mcd. scandinav. Vol. CXlll. 
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ever, be emphasized, on the one hand that a functional lesion by 
no means always is to be anatomically substantiated (cfr those in- 
stances of diabetes mellitus with morphologically normal insular 
structure!), on the other hand that this aspect seems to be well com- 
patible with our present knowledge about the clinical behaviour 
of TE; the occurrence in certain individuals, the possibility of 
pievention viz. of combating the further development by the use of 
heparin, and the hitherto enigmatic chronology of its appearance 
(vide infra). It is perfectly obvious that the aspect here mentioned 
by no means does exclude the importance of other, contributoiy 
mechanisms; the salient feature seems to be the balance between, 
on the one side thrombin, as- determined by the amount of throm- 
bokinin liberated fiom the damaged or diseased tissue and by the 
ability of the liver to eliminate the thrombin fcfr Lenggenhager), 
on the other side antithrombin, as determined by the heparin and 
the metatrombinogen available. If, for example, the amount of 
thrombolcinin should be considerable (after a major surgical ope- 
ration or a severe internal disease such as pneumonia) even a slight 
reduction of the heparin production might mean insufficient protec- 
tion against TE. It should however be remembered that thiombo- 
kinin, according to Mellanby, is prone to neutralize the action of 
heparin. 

The validity of the hypothesis thus outlined may be tested 
morphologically by determining the number of basophil Ehrlich 
cells in connection with disorders liable to present TE (this line of 
research scheduled in the Medical Clinic at Lund), chemically by 
investigating the neutralization of thiombin by antithrombin, 
along the lines indicated by Lenggenhager; the demonstration by 
this author that the impaired inactivation of thrombin is due 
not to any increased amount of thrombin but to its reduced 
destruction seems to be entirely compatible with the aspect here 
marshalled. 

The f ollovtdng are some features of the TE disorder which might 
become understandable by the interpretation already suggested. 

1, Certain individuals do obtain TE, others not. The constitu- 
tional disposition seems to be substantiated by racial differences 
(Holm found no TE whatsoever during about 2 years in the hos- 
pital of Lambarene in equatorial Africa, where negroes were taken 
care of surgically and medically), by the old observation of a »typus 
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• sense it may even be spoken of an allergic mecka- 

nzsm. This, of course, is only one of several possible explanations i 

other factors (e. g. of haemodynamic character) may be involved as 
well. 

Other hitherto enigmatic observations in connection with 
TE (for example the apparent piedilection for abdominal opera- 
tions) might be explained as well but the examples given may be 
sufficient to elucidate the handiness of the theory here suggested. 


Summary and conclusions. 

1. Contributions to the problem of venous thrombosis and pul- 
monary embolism (TE) have been numerous from surgeiy, only 
scanty from internal medicine, owing no doubt to the fact that only 
few internal disorders, complicated by TE, allow the establishment 
of a definite time table between the primary disease and the secon- 
dary evolution of TE. Such internal disorders are, however, pneu- 
monia, coronary thrombosis and certain instances of pernicious 
anemia. The present study is concerned with the occunence of 
TE in pneumonia, 

2. The material was represented by 1454 cases of lobar pneu- 
monia, observed in the Medical Clinic at Lund during the years 
1916 — 1941. TE was observed in 27 instances, i. e. in about every 
50th case. 11 cases were males (1.1 %), 16 cases females (3.4 %). 
Persons above 40 years were afflicted somewhat more often than 
cases below this age (males 1.5 % versus 0.9 %, females 3.7 % ver- 
sus 3 %). During the last 4 years (1938 — 1941) more instances of 
TE have been taken to the records than during the preceding 22 
years, owing no doubt to the introduction of specific therapy which 
allows cases to survive and develop TE who previously might have 
succumbed in pneumonia at an early stage. The average time elaps- 
ed between the onset of pneumonia and the onset of TE was 13 days, 
the average time elapsed between the crisis and the onset of TE was 
8 days. For reasons developed in this paper this period of time 
should be considered as somewhat less than the dates just indicat- 
ed. The evolution of TE is particularly to be feared in such in- 
stances of pneumonia where the temperature does not attain nor- 

^ Whether for example the basophil cells should in any way he engaged in the 
lysis of pneumonia remains to he seen. 
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mal level at tlie crisis resp. viz. lysis, but it may occur e\eii if this 
level is reached. 

3, The observations hence recorded are discussed. Haemody- 
namic factors favouring the evolution of TE are the reduction of 
muscular tonus, the impairment of the blood pressure and the in- 
volvement of the heart. Haematological factors are the increased 
venosity of the blood, the increased amount of fibrinogen and the 
increased amount of thrombocytes but probably particularly the 
behaviour of thrombin. The hypothesis is marshalled tliat a salient 
feature in the pathogenesis of TE is represented b}’’ tlic impairment 
brought about by the pneumonia of the heparin-producing »Mast- 
zelleno pai*enchyma. 
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From the Blegdamshospital, Copenhagen. Physician-in-chief- 
Professor, Dr. H. C. A. Lassen. 


Experiments with the Transmission of Infectious 
Mononucleosis to Man. 


By 

JENS BANG. 

(Submitted for publication November 6, 1942). 


In an earlier paper [Bang (1)] dealing with attempts to transmit 
infectious mononucleosis to monkeys, the author has touched on 
the problems involved in the etiology of this disease, problems 
which have not yet been satisfactorily solved. Extensive investiga- 
tions on the etiology of mononucleosis — including attempts to 
cultivate a specific bacterium from patients with the disease, as 
well as attempts to produce mononucleosis experimentally in 
animals — have been carried out by Stig Thomsen (2) in Denmark 
and Per J. Wising (3) in Sweden. Reference is made to the work 
of these authors, who, like several others including the author of the 
present paper, were unable to find any support for the assumption 
of a bacterial etiology. This circumstance has naturally led to the 
idea that infectious mononucleosis is a vims disease, a conception 
which also finds support in other facts (1) (2) (3). 

But even though time seems ripe at last to bury the hypothesis of 
bacterial origin, we are still in need of the final proof of the virus 
theory. It is the object of the present investigation to elucidate the 
problem by means of experiments dealing with the transmission of 
infectious mononucleosis to man. Although the results of these 

1 The investigations have been supported financially by P. Carl Petersen’s 
Foundation. 
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experiments so far have been negative, they deserve a brief men- 
tion, if for no other reason then to show that a direct transmission 

of mononucleosis is not a simple matter. 

Experiments of this kind have already been made by Wising(3) 
who very recently seems to have succeeded in bringing about a 
transmission, a report which is of the greatest interest. He injected 
heparinized blood from patients intravenously into 5 volunteers, 
of whom one. who had received 250 cm^, in 18 days developed sym- 
ptoms of infectious mononucleosis. 


The author's experiments. 

Before Wising publislied this result, experiments were under way 
at the Blegdanisliospital, the present author first attempting to 
transmit the disease to liimself, then to some medical students wlio 
were fully advised of tlie risk. 

A total of 19 experiments have been made, involving 15 individii' 
als, 3 of them participating more than once. Tlic volunteers were 
in the age from 21 to 24 years (with one exception who was 33), 
thus vnthin the age-class where infectious mononucleosis occurs 
with the highest frequency. As far as it was known, none of these 
volunteers had previously had the disease. The material used for 
the inoculation was obtained from 15 patients, all representing typi- 
cal cases of the disease, all severely affected, and all in an early 
febrile stage and with positive Bunnell’s test. Table I contains a 
survey of the supposedly infectious material from the patients and 
of the inoculation methods tried out. 

Since it could not be known beforehand wliat materials had the 
best prospect of containing the hypothetical virus, and what in- 
oculation methods had the best cliance of obtaining response, the 
only thing to do was to proceed by Avay of trial. Dealing with human 
subjects, however, kept the ingenuity vithin bounds and called for 
certain precautionary measures. Thus, in \dew of the risk of giving 
the volunteer other and undesirable diseases, infectious material 
from tonsils and fauces could only be applied after bacterial filtra- 
tion, even though there was a chance in such a procedure that the 
hypothetical virus did not pass the filter. It is likewise obvious 
that the number of different methods (and places) of inoculation was 
more limited than in experiments on animals and it was necessary 
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Table I. 

Materials and inoculation methods employed. 


Volunteer 

No. 

Material obtained from the 
patient 

Inoculation method 

1 

! 

) to 

1 

! W 

1 

a) Bacterial -filtered rhinitic and 
sinusitic discharge 

b) Bacterial-filtcred suspensioi 
of tonsil scrapings 

a) Inoculation in nose and 
throat 

b) Inoculation in tonsils 


Lymph node emulsion 

1 cm* injected subcutaneously 

5 

do 

2 cm* subcutaneously and. 

2 cm® intramuscularly 

6 

do 

Oral ingestion 

7, S 

Bacterial filtered tonsil emulsion 

4 cm® subcutaneously and 

2 cm® in nose and larynx' 

1, 6, 9 

Heparinized blood 

20 cm® intramuscularly 

10 

do 

20 cm® intravenously 

20 cm® intramuscularly 

10 cm® subcutaneously 

11 

do 

50 cm® intramuscularly 

12 

— 

do 

300 cm® intravenously 

13 

do 

325 cm® intravenously 

14 

do 

250 cm® intravenously 

15 

do 

300 cm® intravenously 


to refrain from any action which might lower the resistance. The 
Wassermann reaction of the patients was, of course, negative. 

The different methods tried will he seen from the table, to which 
a few supplementary comments may be added. The bacterial 
filtration was carried out by means of a Seiz E. K. filter; incubation 
tests proved the filtrates to be sterile. The lymph node emulsions 
were prepared from freshly extirpated, swollen, inguinal lymph 
nodes which in a sterile mortar were ground up uith sand and emul- 
gated in 2 to 3 times the amount of physiologic salt solutions, where- 
upon sand and coarser particles were centrifuged off before the 
injection; cultivation on the usual substrates proved these emulsions 
to be sterile. Heparinized blood was used, like the lymp node emul 
sions without bacterial filtration. Incubation tests showed no bac- 
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terial growth. The intravenous inoculations were cafried out like 
ordinary blood transfusion, after determination of type.* The 
tonsil emulsion was prepared from tonsils which were removed by 
immediate tonsillectomy; the tonsils in question were the seat of 
a very considerable acute swelling and redness, and were covered 
with membranes and ulcerations. The emulsion Avas prepared like 
the lymphatic node emulsions, but was subjected to bacterial filtra- 
tion before the inoculation. It may finally be added with respect to 
the somewhat drastic alimentary experiment that the freshly pre- 
pared lymph node emulsion, without further treatment, was swal- 
lowed by an undismayed student. 

Before the experiments the volunteers were all in good health; 
all showed hematologically normal conditions, and serologically the 
test for sheep red cell agglutinins (Bunnell’s test) was negative, 
(case 14 not tested). The volunteers were watched with a view to 
clinical symptoms, the white blood picture and Bunnell’s test, for 
4 to 6 weeks after the inoculation. While none of tlicm developed 
clinical or hematological signs of infectious mononucleosis, the 
inoculation was in some instances perceptible in the serological 
conditions, 5 of the volunteers who had received injection or trans- 
fusion of blood showing the presence of sheep red cell agglutinins, 
as seen from table II. 

There is nothing striking in the fact that the introduction of 
patient's blood with a high Bunnell tiler can be traced for some time 
in the blood of the experimental subject. It wall be seen that the 
titer in the first 4 cases was beloAv the bottom limit of specificity, 
and that the Davidsohn differential test w^as negative. The last 
case (case 14) was different — here the Bunnell test showed a titer 
of 1: 64, and a positive Davidsohn differential reaction on the day' 
after this volunteer had received a transfusion of 250 cm^ of blood 
from a patient. Since this blood on the day in question show'cd a 
Bunnell titer of 1; 1024, the reaction of the experimental subject 
finds its natural explanation in the dilution to wdiich the donor’s 
blood had been subjected in the recipient’s blood. TJius it is here a 
question of a process which by its nature is analogous to spassivc 
immunization)), since it w^ould be absurd to imagine that the experi- 
mental subject should have been infected immediately and produced 
the antibody in the course of 24 hours. Tiiere is sometliing remorlt- 
able, however, m the circumstance that the reaction persisted tor 
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Table II. 


The lUmncU Icsl in S cxpermcnM subjccla who showed preseme of anUbody.^ 


Volunteer 

No, 

Patient’s blood 
employed 

Agglu 

Day after 
ex-perirnent 

tination 

Titer 

The Davisohn 
differential 
test 

to 

20 cm’ intravenously 

5lh 




20 cm’ intramuscularly 

12. 




10 cm’ subcutaneously 

17. 

1: 10 




25. 

1; 8 




30. 

0 


11 

30 cm’ intravenously 

151b. 

1: 16 




22. 

1:32 





32. 

1:8 


12 

300 cm’ inlr.TVenousJy 
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SO long. As late as on the 17th, day the titer %Yas 1; 64, and did not 
reach 0unUUUc63Td day. It seems a natural question to ask whether, 
beside.s the »passive immunizations, there should have have occur- 
red, at a later date, a process analogous to sactive inamunizationi), 
i. e., whether the experimental subject received, with the blood 
Irom the patient, not only antibody, but also antigen which then 
gave cause for the production of antibody. The question must 

1 The .mUior is imlcbtcd to Dr. Marlin Krislcnscu, Dcparlmcnlal Manager 

of Statens Scruminstitul, lor the making ot the agglutination tests. 
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remained unanswered, since we have no experience to show how 
long a passive immunization of this kind can be reflected in the 
blood. It may be added that indhddual differences seem to assert 
themselves — otherwise it cannot be explained how two other 
volunteers (Nos. 12 and 13) showed only a minimal and temporary 
reaction after the blood transfusion, a third (No. 15) no reaction 
at all. 


Conclusions. 

From the fact that these 15 experimental subjects proved to be 
refractory to the attempts to produce an experimental infectious 
mononucleosis it would be premature to conclude that the disease 
cannot be transmitted, or that it docs not depend on a filterable 
virus. As mentioned above. Wising succeeded in obtaining response 
in one case where there could be no doubt that the experimental 
subject actually did get infectious mononucleosis, and where it 
would be unnatural to question the causal connection between in- 
oculation and disease, suggesting instead the possibility of a »chance 
coincidence)). Nevertheless, one must await with interest whether 
this experiment can be repeated. 

It is apparently not easy, notwithstanding the use of rather - 
drastic measures, to infect human beings. This is not surprising, 
though, when considering that we have numerous other examples 
to show that definitely infectious matter may be introduced into 
an organism without producing disease — compare, for example, 
the high frequency vith which brucella ahorlus Bang occurs in 
milk with tlie rarity with which it »takcs», or consider foot-and- 
mouth disease which can occur spontaneously, but which it so far 
has been impossible to transmit to man. 

We know nothing whatever regarding the conditions which 
are required if the hypothetical mononucleosis virus is to i>taket). 
It is believed that the method of inoculation (inclusive the magni- 
tude of the dose) is of less importance than the chance of having to 
do with an experimental subject whose disposition towards the 
disease for some unknown reason just happens to be right, or 

whose general and perhaps specific resistance for some reason or 
other is reduced. 



Summary. 

15 vohjiilccns proved refractory in attempts to transmit infect-" 
ions mononucleosis. From 15 patients with typical and severe cases 
of the disease, there were obtained bactcrial-filtered materials from 
the tonsils and the pharynx, iinfillercd lymph’ node emulsions, or 
heparinized blood. Bacteria could be demonstrated neither in the 
lymph nodes nor in the blood. The material in question was ad- 
ministered by inoculation injo the pharynx, by ingestion, by subcu- 
taneous or intramuscular injections, or by intravenous infusions. 
.Some of the voluntccr.s .showed the presence of sheep red cell agg- 
lutinins, which finds its explanation in the passive acquisition 
through the inoculated blood from the patient. 

Tlic negative experimental results do not contradict the theory 
of a virus ns the specific agent in infectious mononucleosis, but 
only sliows that it is apparently a question of special luck when 
producing the infection experimentally — a circumstance which 
confirms tlie impression we have already of a slight rcceptibility. 
The fact that Wising succeeded in transmitting the disease is an 
exceedingly strong support of the infection theory, and, taken 
together with tiic numerous negative bacterial investigations, is 
very much in favour of the idea that the disease is due to a virus. 
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A Case of Transient Pulmonary Infiltration with 
Eosinophilia, with fatal issue after treatment by 
adrenalin spray for asthma. 

By 
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Since Loffler in 1932 first described the transient pulmonary in- 
filtrations with eosinophilia quite a large amount of literature has 
been published on the subject. The condition has also been very 
fully described in Scandinavian literature. In so far tlicre would 
seem to be little justification for adding a new example to the scries, 
but the case which shall here be reported has claims to attention on 
two points. It represents a fatal case of poisoning from very minute 
quantities of adrenalin. Fatal results of spraying with adrenalin 
do not seem to have been previously reported. Moreover, a jiost 
mortem examination was made in ibis case, whicli is, of course, very 
rare with such an extremely benign affection as these transient in- 
filtrations of the lungs. And from the literature at present accessible 
it does not seem that post mortem examinations have hitherto been 
reported. 

Earlier Scandinavian publications give a detailed account of the 
condition. The reader is therefore referred to llie works of Gravesen, 
Juhlin-Dannfelt, Hansson, Sodcrling, Tdnncscn and others. 

Some points respecting the etiology and pathogenesis which arc 
of interest for the case may here be recapitulated. From the litera- 
ture it appears that tlic condition docs not constitute a sharply de- 
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fined pallioJogical unit. It must be legarded as a syndrome with 
varying patJiogencsis. Ldfflcr himself distinguished between tem- 
Iiorary infiltrations of decidedly tuberculous etiology, mtli some 
analog)^ to erythema nodosum, and transient infiltrations in tuber- 
culin-negative subjects. These latter he regarded as pneumonia- 
like infiltrations in allergic individuals. 

It may be questionable whether such a non-characteristic 
.symptom as eosinophilia can be taken to delimit a pathological 
unit. Westergren holds that eosinophilia in lung affections tells 
nothing as to the ctiologj% but is merely expressive of a special irrita- 
tion, particularly in the hilus region. He has observed eosinophilia in 
a number of different pulmonary diseases. On the other hand, there 
have been described numerous cases of transient infiltration of the 
lungs without eosinopliilia which must be regarded in the same man- 
ner as the cases where eosinophilia is present. During the epoch of 
tuberculin treatment eosinophilia was frequently observed as an 
indication of allcrgisalion of the organism. Leitner has described a 
number of such temporary infiltrations, accompanied by eosinophi- 
lia, iti tuberculous individuals. He calls them tuberculous, hyperer- 
gic infiltrations and believes them to be due to an endogenous tuber- 
culisation. Of etiological interest are also the 7 cases reported by 
Hedvig Adlercreulz, which in the course of a comparatively short 
time occurred epidemically within a small area. There was close 
contaclual infection between the patients. She assumed that the 
incubation period must be between 3 and 4 weeks. In two cases 
eosinophilia was distinctly present. 

The allergic element has in recent years come more into the 
foreground and most investigators are inclined to think that the 
infiltration of the lungs is due to a special allergic reaction, related to 
asthma and urticaria, in hypersensitive individuals. The condition 
is also frequently combined Avith other allergic manifestations 
(Sdderling). By injection of adrenalin Magnusson got the infiltra- 
tions to disappear promptly, wdiich, hoAA^ever, Juhlin-Dannfelt 
failed to do, Busche got them to disappear on injection of calcium. 
Some allergens haAm also been found, for example, pollen (Engel 
and Meyer). Wild and Locrtscher described tAvo cases Avhich they 
thought to be due to a local reaction to ascaris larvae in the lunp. 
From the heterogeneous group: transient lung infiltrations Avith 
eosinophilia, it is therefore fully permissible to separate out a quite 
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clearly delitaUctl jjrottp wiUi o/lm/jc Irani^ient infiltmtioiis. 'riiis' 
fact has also influencotl the view of tlie pathoi’onesis adopted hy 
toany iiivestigatois. TlwiS Eofiel speaks of a circumscrihcd pid- 
nionary edema. Hnasson of nnleriial cKauthenniK (jravesen stales 
that it is the interstitial lung tissue that is hypersensitive, au<l not 
the bronchi as in asthma. 
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nosis of the malady: An infiltration which on X-ray examination is 
found to have practically disappeared in the course of 20 days. No 
detrimental influence on the general condition and an extreme eosi- 
nophilia belonging to the most severe that have hitherto been 
observed. The history of the case with the constant attacks of asthma 
also points distinctly to an allergic reaction. The histological picture 
must probably also be taken as indicating a local allergic reaction of 
the tissues, in addition to which we have signs of inflammatory chan- 
ges. All this supports the conception of these cases as a local allergic 
reaction of the lungs. 

There can hardly be any doubt that the death must be ascribed 
to the inhalation of adrenalin. She got ill shortly after the inhalation 
and the picture she presented might be taken to point to adrenalin 
poisoning. Seveial cases of death after adrenalin are reported in the 
literatuie. Gormsen in 1939 assembled 28 cases and himself reports 
a death after 60 mg subcutaneously, in which case an autopsy was 
made. Autopsy was also made by Hval and Thomassen in a case of 
death after 50 mg. Both patients died a few minutes after the injec- 
tion. In both cases the autopsy revealed extreme hyperemia in all 
organs, in the lungs also edema. The high degree of stasis is quite 
characteristic of adrenalin poisoning. 

It is conceivable that in our case the action of adrenalin may in 
some degree have marked the histological picture, but there are 
found changes which cannot be explained solely by the effects of 
adrenalin. They must therefore be regarded as the histological 
substratum for the infiltration present. The infiltration had become 
considerably reduced, sufficiently to enable us to establish rdnt- 
genologically its transient nature, but not so much as to render 
the histological picture indistinct. We also fail to find the severe 
edema usually seen in cases of death from adrenalin poisoning. The 
explanation undoubtedly is that in this case the mechanism of 
death has been somewhat different than usual. This subject has 
recently been dealt with by Knud 0. Moller in a paper on the treat- 
ment of adrenalin poisoning. Owing to the pulmonary circulation 
being less susceptible to the action of adrenalin there comes first a 
failure of the left ventricle. This is the cause of the edema in the 
lungs, which in some cases may occur comparatively late. Wichels 
and Tauber’s patient died of edema in the lung two hours after 
injection of 75 mg adrenalin. Pindborg describes a case of late- 
27 Ada tried, scandinav. VoL CXI 11. 
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arisiBg pulmonary edema and long-continued renal lesion will, 
cure after 110 mg. 

In some cases death may be due to ventricular fibrillation. This 
must have been the case with our patient. The fibrillation must also 
have come on rather rapidly, before one-sided failure of the left 
ventricle could take place. This explains why the stasis and edema 
in the lungs were not so strongly marked as usual, even though 
there had existed a general effect of adrenalin. 

Wliat quantities of adrenalin can have occasioned the death in 
this case? Weighed on a microbalance the spraying apparatus 
showed a loss of about 0.4 mg for each stroke of the balloon, which 
means that 0;04 mg of pure adrenalin was atomized each time.^ 
She used the inhalator »a couple of times». She can therefore hard- 
ly have inhaled more than 0.10 to 0.15 mg of adrenalin. It must be 
assumed that only a minor part comes down into the alveoli of the 
lungs and can be fully absorbed. A certain effect from the portion 
that is deposited in the upper air-passages must probably be reckoned 
with, but undoubtedly to considerably smaller extent. There- 
fore the effective dose cannot possibly have exceeded 0.10 mg and 
was probably considerably less. How can it then be explained why 
Pindborg’s patient survives a dose more than 1000 times as large, 
while .this patient dies from the effects of a substance which is nor- 
mally present in the organism, administered in such small quan- 
tity that the concentration thereof in the blood hardly reaches 
higher values than may found under certain physiological condi- 
tions? 

According to Kalaja the content of adrenalin in the blood of nor- 
mal individuals varies between 7 and 11 y per cent. Therefore if 
we take the patient’s original concentration of adrenalin to be 9 y 
per cent and the added quantity which was absorbed to be at most 
100 y (the actual figure was probably a good deal lower), then the 
adrenalin concentration will rise to a maximum of 11.2 y per cent 
when the adrenalin is distributed over the whole of the blood, 
which must be the case if a general effect of adrenalin is to be pro- 
duced. Accordingly, only a relatively insignificant increase in adre- 
nalin content can have occurred, an increase which falls entirely 
with the limits of normal variation. Moreover, Kalaja states that he 

^ Analysis of the preparation at the Apothecaries’ Laboratory showed 
that it contained 9 % adrenalin. 
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usually found considerably increased values in cases of asthma. 
We may therefore be permitted to conclude ihal the death cannot 
have been due to an absorptive poisoning with adrenalin. 

In view of these considerations we have imagined the possibility 
that the patient might have used the inhalator in such manner that 
some of the adrenalin may have run into the mouth and been swal- 
lowed. She could then have taken in quite consideiable quantities 
per os. A peroral action is not out of the question, even though it 
will be slight in pioportion to the parenteral. Troisier and Weiss- 
Rondinesco have reported case of serious poisoning after 4 mg per 
os. This possibility must, however, be rejected. Two eye-witnesses 
stated, quite independently of each other, that the patient was 
sitting up in the bed when she used the inhalator, that she inhaled 
through the nose and that she held the apparatus straight up and 
down. It is therefore quite out of the question that anything can 
have run out of it. 

From the history of the case it appeared, however, that the 
patient had on an earlier occasion been given an inject’on of adrena- 
lin. As already mentioned, she had undergone tonsilectomy in the 
previous year. The doctor who then treated her states that the 
operation was carried out with the usual anesthetic technique: 
Painting with adrenalin-pantocain and filtration with 1 per cent of 
a 20 — ^30 cm^ solution of novocain-adrenalin (one drop of a 1 
solution to 30 cm^). This correspondsto0.03— 0.05 mg of adrenalin. 
It is estimated that about 0.05 mg w'as used for the painting, but 
the absorption from the mucous membrane of tlie moutli w^ill cer- 
tainly have been entirely negligible. The operation wvas not attended 
by any special complications. Tims it is seen that she w'as given 
on that occasion without reaction an injection of about the same 
quantity of adrenalin wirich on inhalation a year later called forth 
a violent reaction resulting in death after a few' minutes. 

That the adrenalin in itself must have been the cause of death is 
beyond all doubt. But if the death cannot be ascribed to an ab- 
sorptive action, what did she then die of? There can hardly remain 
any other possibility than that the local action must in some way 
or other have released a fatal mechanism. The most probable 
explanation is that via the sympatheticus there arose a reflex action 
on the heart with ventricular fibrillation as its result. In this W'ay 
may be explained the fact that she liad earlier received more or less 
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the same quantity of adrenaVm injected subcutaneously without any 

trace of reaction and that the autopsy did not reveal the usual sions 
of absorptive adrenalin poisoning. ^ 

^ In his list of deaths reported to be due to adrenalin Gornisen 
rejects no less than 23 ^ as being doubtful. In most of these cases 
the patient had been exposed to other injurious influences (chloro- 
form narcosis, cocain injection or very bad general state of health) 
and sometimes the information supplied is very incomplete. In 
these cases the dose has also been small, usually less than 1 mg. 
After having studied the most of the sources I agree that these cases 
cannot unreservedly be accepted as pure and convincing examples 
of death due to adrenalin. 

In some cases where subcutaneous injection of adrenalin solu- 
tions is being made the injection may by a mischance have come to 
take place intravenously and in such case severe poisoning will as a 
rule occur after ordinary doses of adrenalin. When administered 
intravenously, adrenalin is stated to act about 40 times more strong- 
ly than on subcutaneous injection. 

These case here described does not, of course, admonish us to 
any hesitation in the use of adrenalin in ordinary doses and espe- 
cially not gainst the spray treatment, which is so convenient and 
has given relief in so many cases, but the patient ought to get care- 
ful instruction when using the apparatus for the first time. The 
case, however, shows that human reactions are so manifold that no 
amount of experience is entirely adequate in every case and that a 
mode of treatment or a remedy which im in general entails no risJc 
may yet in a particular individual call forth reactions of disastrous 
effect in the organism. 


Summary. 


A brief survey is given of the etiology and pathogenesis of the 
transient pulmonary infiltrations vnth eosinophilia. Among these 
forms of disease should be distinguished a quite sharply delimited 
group, which must be regarded as an allergic reaction in the lungs. 


1 One case must have been included owing to a misunderstanding. T us 
was a patient with horse-asthma who got a violent anaphylactic 
intravenous injection of extremely small quantities of horse scrum. Sh^^ 
half an hour later, in spite of intravenous administration of adrenalin (Brough 
ton: Journ Am. Med. Ass. 1919: 73; 1913). 
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A case in described: A Avoman aged 28 bad for about a year 
been troubled by asthma. While in the hospital she got slight 
asthmatic attacks and X-ray examination revealed an infiltration 
about the size of an egg in the right upper lobe of the lung. There 
was found 70 per cent eosinophilia. She died about five minutes 
after using for the first time a spray Avith 10 per cent adrenalin. 
She had then inhaled only a couple of times thiough the nose. 

On post mortem examination no A^cry conspicuous degree of 
edema or hyperemia Avas found in the lungs, such as is usual in 
cases of adrenalin poisoning. Histological examination shoAved a 
thickening of the inlerstitium in the right upper lobe, Avith abun- 
dant infiltration by plasma cells and lymphocytes. At some places 
the lung structure Avas obliterated and the aK'coli aa’ccc distended by 
different kinds of colls AA’ith conspicuous eosinophilia. A few of the 
bronchi Avere filled Avith epithelium and highly eosinophilic leuco- 
cytes, Besides there Avas found at certain places hyperemia and 
edema. Histological diagnosis: Lung tissue with signs of subacute 
inflammation and considerable eosinophilia. Post mortem X-ray 
photography of the lungs showed barely perceptible remains of the 
infiltration tAventy days after it had first been detected. The 
quantity of adrenalin Avhich brought about death in this case Avas 
estimated to be at most 0.10 mg, and probably the portion actually 
absorbed Avas considerably less. In the preceding ycai the patient 
had undergone tonsileclomy. During local anesthesia there had 
then been injected helAvecu 0.03 and 0,05 mg adrenalin and about 
the same quantity Avas used for painting the mucous membrane. 

The cause of death Avas presumed to be a rapidly arising ventricu- 
lar fibrillation. The possibility of absorpli\e adrenalin poisoning 
is, practically spealung, incouA^civahle in view of the small doses, 
Avhicli could occasion only an insignificant increase of the adrenalin 
concentration in the blood. The death must then haA'^e prol)ably 
been due to a local effect of adrenalin on the lungs and reflex action 
on the heart, resulting in ventricular fibrillation. 

No such case of death due purely to adrenalin has prcAuously 

been reported, so far as can be seen from the literature at present 
accessible. 
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The Occurrence of Human Intestinal Protozoa 

in Norway. 

( 

With special reference to Entamoeba histolytica and Lamblia in- 
testinalis and their clinical significance. 

By 

Dr. mcd. JOHS. B0E. 

(Submitted for publication November 30, 1942). 


Investigations on the problem of the occurrence of human intes- 
tinal protozoa and the clinical significance of these parasites have 
especially been called forth by tlie work of Clifford Dobell and 
co-workers (1) during and after the war 1914 — 18. Their investiga- 
tions made it common knowledge that even the !>tropical» parasite 
Entamoeba histolj’iica regularly occurs in temperate zones. This 
fact has been confirmed by many investigators from different coun- 
tries in Europe and from U. S. A. And from Scandinavia we have 
tlie work from Sweden and Finland by Ruth Svensson (2) which 
demonstrates that the -same holds true even in northern cpiinlries. 

In recent times this problem of the human intestinal protozoa 
has gained even more actuality as many investigators have claimed 
the great pathogenic significance of these parasites in the tempe- 
rate zones, and especially since »amebiasis» has become a clinical 
term. The view held by Craig (3) and many others is, that in tem- 
perate zones, infection Vkith the pathogenic amoeba does not cause- 
dysentery but in the majority of cases it is accompanied by much 

milder symptoms usually not recognized as the result of this in- 
fection. 
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^ The problem of the pathogenicity of Lamblia intestinalis which 
IS not by far solved, and which will he discussed below, has also 
stimulated investigations in this field. 

Human intestinal protozoa have occasionally been found in 
Norway. The majority of cases are amebic dysentery contracted in 
the tropics (4, 5, 6, 7). One case of infection with Lamblia intestinalis 
IS described (8) and two cases of infection with Balantidium coli 
have been reported (9, 10). But systematic investigations of the 
occurrence are hitherto not undertaken in our country. Nor are 
systematic investigations as to their clinical significance reported 
from the other Scandinavian countries, as the above-mentioned 
work of Svensson does not discuss this side of the problem. 

The aim of the present work was first to study the human intes- 
tinal protozoa occurring among the healthy population in Norway, 
and secondly to investigate the pathogenic significance of Enta- 
moeba histolytica and Lamblia intestinalis in our country. 

• Patients in medical and surgical wards of three hospitals in Oslo, 
in total 1111 persons, 510 women and 601 men, were studied. 127 
were children under fifteen years. 

The specimens were examined according to the usual technic. 
Only freshly passed stools were examined. All specimens were exa- 
mined in fresh, unstained preparations and in iodine preparations. 
In addition, a Haidenhain preparation was made in every case. The 
usual culture methods for Entamoeba histolytica were used during 
a great part of the work. It was shown that at least 75 % of the in- 
fections demonstrated were found by a thorough examination of the 
first stained preparation. Two specimens were examined from 
each person. 

740 of these patients had no signs of diseases of the gastro-intes- 
tinal tract or any other disease which could have any connection 
with infection with intestinal protozoa. The infections found among 
these patients (Group I) are — with due reserve — taken as an 
indication of the occurrence of human intestinal protozoa among 
the healthy population in Norway. And this group constitutes the 
normal control material in discussing the question of the pathogenic 
role of these protozoa. 

It was found that infections with human intestinal protozoa 
w^ere quite widespread in Norway. 
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Table 1. 


The probable occurrence of human intestinal protozoa among the hcaltluj 

population of Norway. 



Infections demonstrated 
per cent 

- — — 

Probable percentage 
of infections among 
the healthy po. 


Men 

tVomen 

pulation 

Entamoeba histolytica 

2.60 

2.25 

3 

Entamoeba coli 

15.32 

. 16.06 

20 

Endolimax nana 

17.66 

18.03 

20 

lodamoeba butschlii .... 

8.31 

7.61 

10 

Dientamoeba fragilis .... 

7.01 

8.45 

10^ 

Lamblia iiitestinalis 

5.71 

4.51 

T 

Chilomastix mesnili 

2.43 

2.54 

/ 

Trichomonas hominis .... 

0.78 

1.41 

2 ^ 

Entcromonas hominis .... 

1.04 

0.5G 

•> 

All species 

45.19 

11.51 

60 


The table demonstrates that the findings are in accordance with 
those reported by other investigators from various countries in 
Europe (1, 2, 11, 12, 13, 14) and from U. S. A. (15, 16.) 

Of the actual infections, the infections found must necessarily 
represent a minimum, the worth of which depend on the technic 
used. In the last column we have given the figures of the probable 
occurrence of the human intestinal protozoa among the healthy 
populations of Norway. And with due rcservalion to the technic 
and to the small number of persons examined, we suppose the figu- 
res are representative. 

In attempting to clarify the clinical significance of infections with 
these protozoa we examined 371 persons suffering from various 
gastro-intestinal diseases (Group II). Tlie patients in this group 
showed a slightly higher infestation with intestinal protozoa than 
those of group I. But the difference was insignificant as reckoned 
statistically (17). 

52 patients suffering from colitis and 111 patients with indefinite 
dyspeptic symptoms were examined more thoroughly, as it was to 

be expected that if )>amebiasis» existed, it was to be found in these 
groups of diseases. 


^ Special mvcstigalions miglil probably give higher p'orcentages. 
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ii 1 . ilr 'vere found than among 

the healthy persons and among the whole group of patients suffering 

from gastro-intestinal diseases. But statistically the difference 
here also was insignificant. 

Nor did the clinical investigation of the material give any clear- 
cut results. Amebic dysentery was not found, and colitic symptoms 
of any severity could not be related to infection with Entamoeba 
histolytica in a single case. On the other hand, in some cases of 
indefinite intestinal diseases one could not exclude the possibility 
that the infection might have played a role in the development of 
disease. It seems that in northern countries at least, amebiasis 
is a clinical term not substantiated by facts. 


That the amoebae found were fully virulent even when isolated 
from healthy carriers was shown in experiments on young kittens. 
From a healthy carrier freshly passed stools containing cysts of 
Entamoeba histolytica were fed to kittens. The typical disease was 
contracted, and in preparations from the intestine, amoebae were 
found in the ulcers and in the deep layers of the submucosa. 

It was found that the infection could give production of anti- 
bodies even when no clinical s 3 Tnptoms were present. 153 sera were 
examined according to the complement fixation test of Craig (3), 
Of the four healthy carriers examined one gave a positive reaction. 
One positive reaction was also found in a patient suffering from an 
indefinite affection of the liver, most probably a hepatitis or a liver 
abscess. In spite of many examinations no amoebae could be 
found in the stools from this patient. 


The preparation of an antigen for this reaction has been diffi- 
cult and uncertain. The author prepared his antigen in the follow- 
ing simple manner; 24 hour old rich cultures of Entamoeba histo- 
lytica on the usual liver infusion medium were washed and centri- 
fuged five times. The sediment was then a compact mass of amoebae 
which were exciccated in vacuum and ground to a powder. When 
used it was suspended in saline, titrated for anticomplementary 
qualities and used in the reaction in the usual manner. This antigen 
gave even as good results as the antigen prepared according to the 
direction given by Craig. As its preparation is very simple, the 
question of antigen should not prevent the clinical use of the 

reaction. 
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It must be concluded from these investigations that the majo- 
rity of persons infected with Entamoeba histolytica have no signs of 
disease at all. The infection %vith Entamoeba histolytica apparently 
is of little or no clinical importance in Norway. In a few cases, how- 
ever, it cannot be excluded that the infection may aggravate or 
prolong some other gastro-intestinal disease. It may consequently 
be reasonable to treat the infection when found in a patient suffer- 
ing from intestinal disease for which no other cause can be found. 
The healthy carriers need no treatment, and it is not necessary to 
report the infections to the health authorities. 

Next to Entamoeba histolytica, Lamblia intesiinalis has been 
that of the intestinal protozoa in which clinicians have take most 
interest. Butin spite of the many clinical and parasitological inves- 
tigations, the problem of the pathogenicity of Lamblia is not by far 
solved. 

The habitat of Lamblia is the duodenum and the upper ileum 
where it may multiply enormously and where it is attached to 
the mucosa by a sucking disk. The parasite may be so numerous 
that it may cover the mucosa as a membrane (18). It is also in a few 
cases reported that Lamblia has propagated to the gall bladder 
(19, 20). Therefore Lamblia infections are thought to play a role 
in diseases of this part of the intestine and the gall bladder. 

The clinical manifestations attributed to infections with Lamblia 
intestinalis are numerous. They arc often described as a special 
clinical picture, Lambliasis (21) or Giardiasis (22) and the symptoms 
are most of ten grouped as follows: 

1. Acute diarrheas, and symptoms commonly found in chronic 
entcro-colites. 

2. Symptoms as seen in chronic gall bladder diseases. 

3. Symptoms of more indefinite tyjic, most often nervous 
symptoms, astenia, fatigue, but occasionally anemia. 

The third group of sjmiptoms is thought to be directly produced 

by a toxic action or may be secondary to the gastro-intestinal 
disease. 

In this investigation Lamblia was found in stools from 62 per- 
sons aged from two to scvcnly-six years, 2C women and 3G men. 
The infection was 38 times found in persons wlio liad no signs of 
gastro-mteslinal disease (group I). In this group the percentage of 
Lambha positive thus was 5,13. In group II, i, c. among those 
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suffering from some disease of the gastro-intestinal tract, LamWia 
was found 24 times, that is in a slightly higher percentage than 
that of group I, but the difference was rather insignificant. 

43 patients with gall bladder disease and 104 with gastric or 
duodenal ulcer were studied in greater detail. The patients suffering 
from gall bladder diseases were found to be more often infected 
than the healthy persons or patients ^wth other gastro-intestinal 
diseases. But the difference was not conclusive and could not support 
the view that there is any connexion between Lamblia intestinalis 
and gall bladder disease. 

The clinical examination of the patients infected with Lamblia 
gave no clearcut results. In group II including 371 persons with 
some gastro-intestinal disease, the 24 patients infected with Lamblia 
did not differ in any respect. It was impossible to demonstrate any 
group of symptoms or even a single symptom which did not regu- 
larly occur among the patients not infected with this parasite. 

In spite of this, in some cases we had the impression that it was 
possible or even probable that Lamblia had interfered with the 
health of the patient, but we could not state with absolute certainty 
that this was so. 

In continued investigations including in total 93 infections with 
Lamblia intestinalis (23, 24) we have studied this problem further, 
partly by treating the infected with atebrin or acranil. 

The result has been the same. It has been impossible to demon- 
strate any clinical picture, Lambliasis, or any symptom related to 
this infection. But as we have found definite improvement after 
specific treatment in some cases for which no other causes could be 
found, we think it probable that it these cases Lamblia has played 
a role in the development of disease. And we find it consequently 
reasonable to treat the infection when found in such cases. 

Summary. 

1. Infections with human intestinal protozoa is quite wide- 
spread in Norway. At least 50 % of the population are infected 

with one or more of these parasites. 

The percentages found among healthy persons were as follows: 
Entamoeba histolytica 2.43 %. Entamoeba coli 15.68 %. Endoli- 
max nana 17.91 %. lodamoeba hutschlii 7.97 %. Dientamoeha 
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fragilis 7.70 %. Lamblia inteslinalis 5.14 %. Chilomastix mesnili 
2.43 %. Trichomonas hominis 1.08 %, and Enteromonas hominis 

0.81 %. 

2. Patients suffering from various gastro-mtestinal diseases 
showed a slightly higher infestation with Entamoeba histolytica 
than healthy persons. But the difference was insignificant as 
reckoned statistically. The clinical investigation gave no clearcut 
results. Amebic dysentery was not found, and symptoms of colitis 
could not be set in relation to infection vith Entamoeba histoly- 
tica in a single case. In some cases of indefinite intestinal disease 
one could not exclude the possibility that the infection might have 
played a role in the development of the disease. 

Experiments on young kittens showed that the amoebae found 
were fully virulent. 

It was found that the infection might give production of antibo- 
dies even when no clinical symptoms were present. 

The author presents a simple method for preparing antigen for 
the complement fixation lest. 

3. Patients who suffered from gastro-intcstinal diseases were 
more heavily infected wth Lamblia intestinalis than healthy persons 
of the same age. The patients suffering from gall bladder diseases 
were found to be more often infected than healthy persons or pa- 
tients ivith other gastro-inlestinal diseases. But the difference 
was not conclusive and could not support the view that there is any 
connexion between Lamblia intestinalis and gall bladder disease. 

It was impossible to demonstrate any symptom characteristic 
of this infection, and even less any clinical picture, Lambliasis. 

In some cases, however, it was probable that Lamblia had inter- 
fered with the health of the patient though this could not be staled 
with absolute certainty. 
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(De rh6pital de Bispebjerg, Copenhague (Danemark). 
MMecin-cbel du Service MMical C.: Prolesseur Knud Secher, Docteuren 

mfidecine.) 


Des affections arficulaires avec la maladie de 

Basedow. 

Par 

EGILL SNORRASON. 

(Cc travail cst parvenu i la rddacUon Ic M Ddccinbrc 1912), 


Depuis 1872, ou Peny a laisse entrevoir tme certainc connexite 
entre la maladie de Basedow ct la »polyarthritis acutai), il a el6 
decrit dans la lilterature une ccntainc de cas, caraetdrises par la 
gendse d'une polyartlirite en memc temps que la maladie de Base- 
dow. Comme deux caracteristiques ulterieures de ces cas articulai- 
res spdeiaux il faut mentionner qu'ils disparaissent prcsqiic »d’une 
Vitesse dramatiquo) des que le malade subit une thyTo'idcclomie, de 
meme que s’ils ne sent pas traitds a temps, ils evoluent a des poly- 
artrites atrophiques avec des contractures caraetdristiques. Dans 
quelques-uns des cas il a, en outre, eld decrit une pcriartlirosis 
humeroscapularis duplex Duplais — peut-dtre spdcifiquc — qui 
se montre assez intraitablcpar pliysiothdrapie; celle-ci aussi s’ame- 
liorait rapidement aprds tlyTOidcctomie. 

Etant donne quo ces affections articulaircs n'ont dtdddcrilsque 
Tarement — et isoldment — dans la littdrature, et quo j’ai trouve, 
pendant les six premiers mois de 1942, un cas prononed ct deux cas 
ddbutants k I’liOpital de Bispebjerg, jc me permets de les rdfdrcr — 
spdcialement en vue du diagnostic diffdrentiel du rluiraatismc 


Je reinerde cordialcmcnL Milo E. Brock pour scs illustration. 
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chronique deformant (polyarthritis chronica primaria progressiva) 
et du rhumatisme osteo-articulaire (polyarthrosis). 

II s agit de 3 maJades, 2 femmes et 1 homme. 

ria K ^ souffert, depuis 1928, de la maladie 

Slande thyroide traitee par radiotherapie en 1 928-29 a 
1 hopital de 0res«nd, ensuite elle s’est sentie en bonne santd jnsqu’au prin- 
temps 1941, on des symptomes de la maladie de Basedow prononcfe se sont 
montres de nouveau (perte de poids, nervosite, palpitations, tremblement 
des mains, intolerance de chaleur). Depuis novembre 1941 elle a et6 lios- 

pitalisee 3 fois au service medical C. de I’hdpital de Bispebjerg; ll/ii ii~ 

20/4 42; 1/6 22/6 — 42 et 14/7- — 28/7 — 42 sous les diagnostics: Morbus 
Basedowii, arytHmia perpetua, arthropathia manuum. Objecimment: 
exopbtalmie observee; glande thyroide dillusement aggrandie; st^thoscopie 
du coeur: action irreguliere du type arythmia perpetua sans deficit du 
pouls. Extremites: naturelles. Sedimentation globulaire (13/11—41): l 
mm. Pas de polyarthrite aigue dans I’anamnese; au printemps 1942 com- 
mencement de la menopause. Le traitement m^dicamental (alitement, 
dijodtyrosin, digitalan et luminal) donne une amelioration passqgere pen- 
dant quelques mois (metafaolisme basal: 125 %), ensuite T^tat s’aggrave 
(acceleration du pouls, perte de poids, metabolisme basal; environ 174 %). 
On rdussit toutefois ameliorer I’elat genkal de nouveau pendant les trois 
semaines suivantes (les doses de dijodtyrosin sont supprimees); a cette 
^poque, oh la temperature est normaie depuis longtemps, la malade com- 
mence a se plaindre de douleurs et de gonllement dans la 2e articulation 
phalangienne^ de I’index et du medius de la main droite et de douleurs 
a la partie superieure des deux bras et aux epaules; objectipement: on ne 
trouve ni de rougeur, ni de cbaleuv aux articulations mentionndes; mais 
tumefaction endolorie de la capsule et la mobilite est legerement diminude; 
pas de nodules de Heberden palpables. Dans la periode suivante oh elle est 
traitee de stilboestrol et par radiotherapie de la glande thyroide elle souffre 
des douleurs nlterieures, diminution de la mobilite et tumefaction endolorie 
de la capsule de la 2e articulation phalangienne de I’anniilaire dro/f et de 
I’index, du medius et de Tannulaire de la main gauche ainsi que de la 3e arti- 
culation phalangienne de I’index, du medius et de I’annulaire des deux 
mains. 

1 /6 — 42, a la nouvelle hospitalisation, on a trouve objectipement: articula- 
tion de I’epaule: aucune atrophie musculaire visible. La mobility est diminuee; 
cote droit: rotation en dehors: 60°, en dedans; natuvelle; cdte gauche: en 
dehors: 0°, en dedans: 60°; abduction; 0—80° mouvements en avant et en 
arriere des deux articulations des epaules: naturels; aucune crepitation, 
aucune couclie sur le cote de devant des articulations, myoses dans les deux 


1 Les articulations des doigts sont designees cojume suit: 

L’ articulation entrele mdtacarpienet la phalange: Ure articulation plialangicnn 
» t. 5 la phalange »laphalangine: 2e » > 

j » « laphalangine »laphalaTigcUc;3c » » 
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mu-^cks trapezes, supra- ol intraspmalus et los deux Lords du dolloTde cn 
avanl. Arliculalions du coude ol du poignet; nmurellcs. Doigfs; \t\ pervu 
rni niveau dcs arliculalions csl pvde, luisantc, ni suanle, ni moite, ni speciale- 
ment cltandc. Tumefaction endolorie tie la capsule dcs 2e el 3e articula- 
tions plialangiennos de I’indcx, du lucdius et de Pannulaire des deux mains; 
Icsdite.s articulations sont i>ankylosees» dans une flexion volaire d’enAiron 
20"^; Ics pouccs n’ayant pas de tumefaction de la. capsule manquent envi- 
ron de 5 cm a atteindre la base de rauriculaire en pleine opposition. II y a 
contracture de Dupuylren debutante aux deux auriculaircs. Pas de nodu- 
les de llebcrden palpables. (Fig. 1). Extremites inferieures: nalurelles. 
Sedimentation globulaire 3/6; 2 mm. Temperature normale pendant le 
sojoiir. 11/7 — 12; olle se plaint toujours de douleurs et de faiblesse des 
deux epaules et bras, de iiraillcments dans les avant-bras et de rigidity aux 
doigts. Ohjcciivcmcnt: articulations des epaules, des coudes et des doigls 
comme 1/6 — a I’exccplion du pouce droit qui ne manque que de 3 cm, et 
du pouce gauche qui ne manque que de 2 cm a atteindre la pleine oppo- 
sition. Au,x deux poignets la mobilite a cependant diminue [droit: 0 — 20'", 
gauche; 0 — 30°). autant dorsalemenl que A'olairement a cause de douleurs 
par mouvemenls maximaux; aucun endolorissement au toucher de I’arti- 
culation, aucune tumefaction de la capsule. A Vexamen radiographique de 
la region dcs poignets et des mains des deux cotes on a constate un amin- 
cissemenl de.s scissures des articulations phalangiennes tant pour les doigts 
do la main droitc que pour ceux de la main gauche. II en est de meme pour 
ia lore articulation phalangiennes des annulaires et des auriculaires. A la 
I etc el a la base des phalanges on observe ii plusieurs endroils de pelits 
cclaircissemonts aux bords des os ressemblant a des defecluosites. Au 
niveau des articulations phalangiennes il y a une tumefaction des parties 
molles moderee en forme de fuseau. Pas de halisterese a proprement par- 
lor, mais, toulefois, un eclaircissement legerement viireux a la tele des 
os metacarpiens et a la base des articulations phalangiennes. L’auriculaire 
gauche est fleclii a Un angle droit a la 2e articulation phalangienne. On ne 
voit nulle part des destructions de la surface des articulations a proprement 
parlor. 

Dans les regions des poignets il y a peul-etre un amincissement leger des 
surfaces arliculaires, tant entre les os particuliers carpiers qu’entre ceux-ci 
et les os metacarpiens. (signe; Aiels Hansen). (Fig. 2). 

En mars-septembre 1942 elle subit un traitement de radiotberapie app- 
lique a la glande Ihyrolde en periodes (1050, 900 el 450 r) et de dijodtvrosin. 
digitalan et stilboestrol. 

^picrisc: Il s’agit d’une femme de 52 ans souffrant depuis 1928 
do Ja maladic de Basedow; pendant une aggravation de I’etat en 
19-12 une periarthrosis humeroscapularis duplex evolue avec 
>'ankylosco aux deux poignets et aux 2e et 3e articulations phalan- 
gicnnc.s des index, medius et annulaires; aucune augmentation de 
f^£d. ^candinav. VoL CXJll. 
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temperature, la sedimentation globulaire est normaleetles affections 
articulaires ne ressemblent ni au rhumatisme chronique. deformant 
ni au rhumatisme osteo-articulaire climaterique. 

Outre ce cas prononce, il yavait, parmi les 20 malades souffrant 
de la maladie' de Basedow traites au service au printemps 1942, les 
deux malades suivants qui semblent presenter les m ernes symptd- 
mes articulaires ~ bien que moins developpes que le premier cas 
mentionne. 

2) $ (R. H. nee 26/7 — 86) qui a observe elle-meme, depuis 1932, im 
goitre augmentant graduellement; en 1940 apparaissent des sympto’mes 
de la maladie de Basedow (perte de poids, nervosite) et depuis le 4/3—42 
Jusqu'a septembre 1942 elle a ete hospitabsee an service medical C. de 
I’hdpital de Bispebjerg pour: Morbus Basedowii, adenoma thyreotoxicum, 
arythmia perpetua. Objectivement: e;x:ophtalmie, glande thyroi'de aggran- 
die diffusement a un degre modere, de consistence molle, elasiique; stellio- 
scopie du coeur: action irreguliere du type arytbmia-perpetua avec deficit 
du pouls d’environ 40. Exirdmites: naturelles. Au traitement medicamen- 
tal (alitement, guttae jodi, strofantin, digitalan et luminal) I’dtat s’ameliore 
bien; comme les metabolismes basaUx se trouvent touteiois toujours au 
niveau d’euviron 179 — 154 % et qUe le service chirurgien ne ddsire pas 
operer la malade, on I’envoie 4 la radiotberapie visant la glande thyro’ide. 
— Pendant tout le sdjour au service medical C., la temperature tut sUb- 
fdbrile — environ 37° mane et 37.6 — 8° vespere ~ elle a dte assez enrbumte; 
traitde par le laryngoliste du service pour ozoena par irrigation et instilla- 
tion. Sedimentation globi/Iaire Ugerement augmentee pendant quelque 
temps en juin; 7/3: 5 mm, 12/6: 9, 23/6: 17, 6/7: 19, 13/7: 14 et 27/7: 10 mm. 

Fin avril 1942 elle commence k se plaindre de douleurs du cote droit d\i 
cou rayonnant de I’epaule droite, au bras et a la main droits. Les douleurs 
sont prolongees, empirees par mouvements; pas de paresthesies, le bras est 
sans force. Peu de temps apres elle commence a sentir les memes douleurs 
a I’epaUle et au bras gauches. Des ie commencement de juillet 1942 il y a 
encore impuissance, raideur, diminution de la mobilite et douleurs a I’index, 
au medius et k i’annulaire de la main droite et a I’index de la main gauche. 
La rigidite est localisee aux 2e et 3e articulations phalangiennes des doigls 
en question; malgre des mouvements actifs et passifs energiques pendant 
toute la journee, la rigidite reste. Objecthemeni: I’articulation de I’dpaule: 
aucune atropbie musculaire, mais une coucbe sur le devant des deUx articu- 
lations de I’epaule, Mouvements; rotation; 0 — 30° dans chaque direction, 
abduction; 0 — 70° et mouvement en avant; 0 — 90°, mouvement en arriere; 
nature! — tons les mesurages valables pour les deux cotes, aucune crepita- 
tion. Myoses aux deUx muscles trapezes, supra- et infraspinatus, aUx 
deux bords de I’avant et de i’arri^re du deltoYde, ainsi qu’au groupe radial 
droit. Articulation dU coUde: douleurs dans Textension jusqu’au maximum, 
aucun gonflement, ni de rougeur des articulations. Poignets: naturels. 
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Doigts; peait chaude, moite, d’ailleurs nalurelle. Tumefaction endolorie 
de la capsule ni clialeur, ni rougeur des 2e et 3e articulations phalangiennes 
de I’index, du medius et de I’annulaire de la main droite et de I’index gau- 
che. Lamobilite est diminuee, de sorte que Tindex droit manqUe de 2 cm, Je 
medius droit manque de 1 cm, et I’annulaire droit manque de Yz cm a 
atteindre la paume, tandis qUe I’index gauche y manqUe de Y% cm. Tume- 
faction moderee de la capsule, aucune ankylose des articulations observee, 
meme s’il existe des difficultes h les etendre. Nodules de Heberden pal- 
pables aux deux index — toutefois, la malade ne les a jamais remarques 
elle-meme. Aux deux auriculaires contracture de Dupuytren debutante 
— de meme que des vitilignies ont commence a apparaitre, correspondent 
aux 2e et 3e articulations phalangiennes des doigts sUsmcntionnes. (Fig. 3). 

\jexainen radiographiquc des mains montre; partout structure des os 
nette et aigue, mailles fines. II est observe une halistdrese — le phis Ausib- 
lement periarticulairement. Amincissement des scissures articulaires des 
articulations phalangiennes — partout de nature assez homogene. En 
outre, amincissement leger h la Icire articulation phalangienne — le plus 
nettement au mddius. Nodules de Heberden et de Bouchard. Aucune 
couche pdriostale, pas d’ostcophytcs de traction. Aucune tumefaction 
augment6e periarticulaire des parties mollcs. II est possible que les scissu- 
res articulaires aux diA^erses cavitcs du poignet soicnt legerement amincies. 
(signc; Niels Hansen). (Fig. 4). 


l^picrise: II s’agit d’une femme de 55 ans qiii, apres le commen- 
cement de la menopause en 1929 — ^30, souffre, depuis 1932, d’un 
goitre augmentant sc developpant en 1940 ala maladiede Basedow. 
A mesure que sa maladic dc Basedow se calme par traitement 
medicamental, une periarlhrosis hunieroscapularis duplex eclatc, 
avec tumefaction de la capsule et diminution de la mobilite des 
2e et 3e articulations phalangiennes dc I’index, du medius et de 
1 annulaire de la main droite et dc I’index de la main gauche. La tem- 
perature a ete subfebrilc, sedimentation globulairc augmenteehl9 
mm — mais la malade a ete assez enrhumec. Los affections articu- 
laires ne resseinblcnt ni h un rluimatisme chronique ddformant, ni 
& une polyartlirite aigue a un stade chronique (polyarthritis chro- 
nica rlieumatica), ni a un rhumatisme osteo-arliculaire. 


3) <S (F. S. ne 11/3 89) qui a souffert, depuis jainuer 1942, dc fatigue 
nervosite, palpitations, Iremblement des mains, perte de poids; imStabo- 
bsme basal ambulant monlrait 17C-212 %. Apvbs un court s6jour au 7e 

Tar^dfr -f f Copenhague, il est entr6 au service medi- 

cal C. de 1 iiopita de Bispehjerg du 27/5-42 jusqu’a soplcmbre 1942 sous 

BasedoAvii. Ohjcctivcmcnt: Exophtalmie- glandc 
thjroide diffusement aggrandie. St61hoscopie du coeur: naturel. Exlrl 
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naturelles. Par traitement raedicale (alitement leger ■ 

el hminal) Wlat s'esl amaiorS; aiaia lorsqa'ii est en^aile ^eZl 

d operation, 1 etat s aggrave, le melabolisme basal augmente a 147 -s. 185 o/ 
le poids tombe et le poitls accelere; senlement apres six semaines I’etat 
se stabilise par des doses augmentees de dijodtyrosin. Mi-juillet le malade 
se plaint de douleilrs aux articulations des doigts; surtout a la main droite 
ainsi qu’a la clieville droite et m genou droit; les douleurs disparaissent 
quand il remue les articulations. Ohjectivevient: il n’est observe ni de 
chaleur, ni de rougeur, endolorissement ou gonflement des articulations. 
En mexne temps le malade commence a se plaindre d’intolerance a la 
chaleur — transpire beaucoup et trequemment; il est traite.sine effectu 
avec des pilules agaricines. La temperature est normale et la sedimentation 
globulaire qui a ete (21/5) de 14 mm, est (29/6); 3 mm. Au cours du temps 
suivant les cas articulaires s’accentuent; le malade eprouve une sensation de 


gonflement, d’endolorissement et de diminution de la mobilite dans les 2e 
et 3e articulations pbalangiennes de I’index, du medius et de I’annulaire 
de la main droite et dans les m ernes articulations de I’index et du mMius 
de la main gauche. Objectioement: une tumefaction endolorie de la capsule 
des articulations mentionnees est observee; pas de chaleur, ni de rougeur; 
diminution de la mobilite aux articulations mentionndes, de sorte qu’elles 
martqUent de 1 cm a atteindre la paume; les articulations sont tenues 
volairement flechies a un degre Idger, mais peuvent etre etendues. Pas de 
nodules de H^berden palpables; contracture debutante de Dupuytren de 
I’auriculaire droit. Aucun symptome du cote des articulations des 6paules 
et des coudes, ofi on trouve ohjectioement: mobility libre sans endolorisse- 
ment, ni de tumefaction articUlaire, Les aUlres articulations naturelles. 

JJetamen radiographique des articulations des doigts montre: aucune 
modification osseuse correspondant aux articulations, (signer Ludvigsen). 


j^picrise: il s’agit d’un homme de 55 ans qui, pendant un 
hyperthyroidisme surgi au printemps 1942 a, apres un traitement 
medicamental pendant un peu plus de2mois, une tumefaction de la 
capsule avec diminution de la mobilite dans les 2e et 3e articulations 
pbalangiennes de I’index, du medius et de I’annulaire de la main 
droite, ainsi que de I’index et du medius de la main gmche. La tem- 
perature a ete normale; la sedimentation globulaire a ete normale, 
Ces affections articulaires ressemblent a celles trouvee temporaire- 
ment chez des femmes pendant la menopause, mais la tumefaction 
de la capsule et le sexe du malade le coutredisent; ils ne ressemblent 
pas au rhurnatisme cbronique dMormant, ni a la polyarthrite aigue 
a un stade cbronique. 

Il s’agit done de 3 cas d'hypeTthyroidisme par suite de la mala- 
die de Basedow — tous assez graves— pendant lesquels des symp- 
tdmes articulaires se deVeloppent a I’index, au medius et b I’annu- 
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laire des deux mains; dans tous les 3 affections - cloni Ics deux ont 
dure plus d’une dizaine d'annecs ^ les cas articulaires evoluenl 
apres une aggravation de I’etat qui a cte ameliord avant cette epoque 
par un traitement medicamental. Les symptomes articulaires 
se montrent comme des douleurs persistantes, tumdfaction endo- 
lorie de la capsule et diminution de la mobilite — - jusqu’^ ankylose 
fibreuse — dans les 2e et 3e articulations plialangiennes des index, 
medius et annulaires; ils nc touchent en aucune fa 9 on la premiere 
articulation des doigts; les pouces nc sont que passagerement atta- 
ques chez la plus.maladc. Lcs2cas dernierement nicntionnes sem- 
blent seulement en voie d’evoluer, tandis que Ic premier cas citd cst 
cnticrcment developpe et correspond aux cas referds dans la litte- 
raturc; seulement, la nomenclature parait etre incxacte, puisque 
tous les 3 cas sc montrent, tant du point de vuc clinique que du 
point de vuc radiologique, plutot comme uncarlhrose — qui differe 
toutefois des arthroses ordinaires par le fait qu’clle cause une iianky- 
losc!) fibreuse dans les articulations des doigts; I’ankylose osseusc nc 
s’obscrve qu'en cas de rhumatismes chroniques deformants — ct 
d’affcctions articulaires suppuratives ct tubcrculeuscs. 

LiiUraime: Si Ton rdunit les cas dc connexite entre la maladie 
de Basedow et Ics maladies articulaires traites dans la littdrature, 
on en trouve a peu pres une ccntainc; comme il cst dit ci-dessus, 
Perry a laisse entrevoir, en 1872, une certainc connexite entre la 
maladie dc Basedow ct la polyarthritc aigue pendant les annees sui- 
vantes jusqu’a 1909, Spender, Garrod, Vincent, Sergent, Levi & 
Rotschild et Spriggs traitent I’hypothcse qu’il doit etre dft a une 
coincidence plus qu’ordinairc que la polyarthritc ct la maladie de 
Basedow apparaissent ct dvoluent en memc temps. Vincent trouve 
ainsi un »signe thyroidien» apparaissant sous forme de tumefaction 
et d’endolorissemcnt dc la glande IhjToidc par une pol^mrlliritc 
aigue. 

En 1908 Williaminoff ddcrit 2 cas de spolyarthritis progressiva 
thyreotoxica» correspondant tous les deux h ce qu’on appellc dans 
la nomenclature danoisc: polyarlliritis clironica primaria progres- 
siva; chez I’un des maladcs on trouve un hjqiothjTOidismc; Ic 
myxoedeme et I’affection arliculaire disparaissent par des doses 
de thyroidine; 1 autre maladc souffre d’un struma adcnomalosa 
avec des sympthmes thyroitoxiques;. par thjToidcclomic Ic malade 
est enticrement gueri. 
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En 1909 R. L. Jones prdsente 14 cas de »rheumatoid arthritis*) 
avec Ja maJadie de Basedow — dans tons les cas il s’agit de fern-- 
nies — ainsi que 6 cas — 4 femmes et 2 hommes ~ avec rheuma- 
toid artlirilis)) et »]arved» maladie de Basedow. 11 souligne en meme 
temps que beaucoup des symptomes secondaires de la maladie de 
Basedow sont dgalement releves par un rhumatisme chroniqu. 
deformant, tels que: pigmentation, oedemes passagers, pheno 
menes vasomoteurs, taches chaudes et moites a la peau. 

Pendant les annees suivantes Falta, A. Koclier, Deusch, Umber, 
Curschmann, Thiroloix, Fink, Poncet, Nathan, Herzberg, Weissen- 
bach, Lecser & Simson, Cohn — Wolpe et Ssamarin decrivent 
plusicurs cas isoles, puis Duncan ecrit en 1932 un grand travail 
traitant ce sujet. Chez 298 malades souffrant d’hyperthyroidisme 
il a trouve une relation speciale entre I’hyperthyroidisme et I’appa- 
rition de symptomes articulaires chez 85 = 29 %; il y avail a la fois 
des modifications de polyarthrite et d’osteo-arthrose dans les articu- 
lations. Chez ces malade souffrant de )>exophtalmic goiteri) il 
trouvait des douleurs articulaires rayonnants dans Tune on les 
deux epaules; en outre, les poignets et toutes Ics articulations des 
doigts du meme cote furent attaques — Tattaque dependant de la 
duree de la maladie. Elies ne pouvaient etre ameliorees par physio- 
therapie et ddveloppaient — si elles n’etaient pas traitees correcte- 
ment — une atrophie dans les parties molles du joug des epaules 
avec abduction et rotation restreintes dans les articulations des 
epaules; les mouvements en avant et en arriere de ces articulations' 
etaient naturels, Dans les articulations des mains et des doigts se 
ddveloppait un epaisissement periarticulaire avec diminution de la 
mobilite et »glazed appearance» de la peau au niveau des articula- 
tions. Si ces malades etaient au contraire traites par thyroidecto- 
mie, il fut, en general, constate — dans les 48 — 72 heures apres 
Poperation — une amelioration et une guerison complete de I’affec- 
tion articulaire se produisant )>d’une vitesse draniatique» 

Dans les cas de Leeser & Simson on a constate la maladie de 
Basedow avec des affections articulaires chez une mere et une fille, 
tandis qu’une autre fille ne souffrait que de la maladie de Basedow. 
Dans le cas de Tschilow — mentionne ci-dessus— onaegalement 
observe une heredite familiale concernant la combinaison de ces 2 
affections. 

Pendant ces dernieres annees Monroe, Bach, Viersma, Kirstein 
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& Lovgren, Crotti, Jonsson et Tschilow sc sent occupes du probleme. 
Bach a ainsi 3 cas qui furent ameliores par th 3 Toidectomie; Crotti 
se prononce pour I’hypothese que les doulciirs musculaires et articu- 
laires qui existent en cas d’hyperthyroidisme sont dues h un h^^cr- 
parathyroidisme fonctionnel cause par I hyperthyroidisme; il en 
resulte une demineralisation susceptible do causer unc polyarthritc 
atrophique avec des contractures et une decalcification gdnerale; 
Hencli & Bauer eprouvent toutefois de graves doutes sur cet 
hyperparathjToidisme fonctionnel provoque. 

Dans le cas dc Tschilow — une juivc de 26 ans qui, apres une 
angine, a des doulcurs et d’ankylose dans les articulations de la 
main et des doigts avec diminution de la mobilite dans Ics articula- 
tions des epaules; goitre depuis I’age de 16 ans, qui, pen dc temps 
avant I’apparition des symptomes arliculaircs, a evolue h une 
maladie de Basedow — il est trouve, a rexamcn radiographique 
comme dans Ics cas presents; amincissement dcs surfaces cartilagi- 
neuses des articulations phalangiennes et contours atropbiques des 
jointures. 

Le fait que rhyperthyroidisme pent egalemcnt etre combine 
avec des affections arliculaircs est montre par la maladie dc Kaschin- 
Beck, decrite le mieux par Schipatschoff, par rOsteocliondrosis 
destruens thyreopriva dc Nyfcldt et par le Rheumatismus thyreo- 
privus chronicus dc Th. Kocher. Looser, Monroe et specialement 
Viersma ont examine ces cas; ils trouvent une ccrtainc connexite 
entre les arthroses et Ic mj-xocdcmc. 

Les examens du metabolisme basal chez 400 malades avec 
. des affections articulaires chroniques montraient un elat normal 
en 59 % dcs cas, subnormal en 24.3 % cl > normal cn 16,7 % dcs cas; 
le metabolisme basal subnormal ctait observe tanl chez les malades 
souffrant dc rhumatisme clironiquc deformant quo chez Jes malades 
souffrant de rhumatisme osteo-articulairc; toutc fois, il y avail, 
parmi les 16.7 % dc metabolismcs basaux supranormaux, plus dc 
malades du type polyarthritc que du tj^pe rhumatisme osteo-articu- 
laire. (Rawls ct alii). 

Discussion. Comme il a ete expose ci-dcssus, il y avail lieu dc 
croire que les 3 cas mentionnes pourraient etre unc maladie articu- 
aire speciale k la maladie de Basedow; elle nc ressemblc cn rien aux 
cas avec lesquels on serait d’aborcl dispose ft les mcltrc en rclalion. Les 
2 femmes sont arriveos an rctour d’uge, Tunc est entree dans la 
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periode de la menopause, Pautre Patermineeil y a une dizaine d’an- 
ndes; ces cas pourraient done etre des arthroses climateriques, mais 
abstraction faite des nodules de Bouchard ddmontrable radiologique- 
ment et, chez Pune, des nodules de Heberden palpables, les sym- 
ptqmes ne -s’y accordant pas. Par les arthroses climateriques il 
est observd des douleurs vagues et un endolorissement accentufe a la 
palpation dans toutes les articulations des doigts sans modifica^ 
tions objectives ddmontrables sous forme de tumefaction de la 
capsule, clialeur ou rougeur des articulations. Les douleurs atteig- 
nent leur maximum le matin et disparaissent par fonction. L’etat 
est passager — et pourra souvent etre amend a une fin rapide par 
des doses d’especes estrogenes. Dans ce cas-ci, stilboestrol n’a eu 
aucun effet aux symp tomes articulaires (Snorrason). 

Le rhumatisme chroniq_ue deformant commence par fievre ou 
etats subfebriles; la reaction de la sedimentation globulaire est aug- 
menteej les cas articulaires commencent aux articulations meta- 
carpo-phalangiennes pour gagner ensuite les autres articulations; 
une tumefaction endolorie, assez vigoureuse, dans la capsule des 
articulations apparait, specialement dans les leres articulations 
phalangiennes de Pindex et du medius, et dans les 2eet 3e articulations 
phalangiennes des 4 doigts cubitales; on pent observer de la chaleur 
aux articulations mentionndes. Au fur et ^ mesure que la maladie 
evolue, la main caracteristique est ddveloppde avec les doigts 
devies ulnairement, flechis aux lere et 3e articulations phalangien- 
nes et dtendus a la 2e articulation phalangienne; souvent ils anky- 
losent osseusement dans cette position. Ce cas-ci ne ressemble pas 
non plus aux cas mentionnes ci-dessus — il n'y a nulle part ques- 
tion d’une affection des articulations metacarpo-phalangiennes, de 
meme que la temperature et ia reaction de la sedimentation globu- 
laire etaient normales. L’expUcation de Duncan, Jones et des autres 
auteurs de ces cas comme des rhumatismes chroniques deformants 
ne peut done a peine dtre correcte — centre cette hypothese parle 
egalement la gudrison prorapte par thyroldectomie. 

Les divers types articulaires sont reproduits sebematiquement 

k la fig. 5. ..... 

En consequence, il ne s’agit pas d’une polyarthnte aigue k un 
stade chronique, puisqu’aucun des malades n’a eu ou. bien n avait, 
k Pexamen, des signes d’une polyarthrite aigue; les cas ne ressem- 
blent pas non plus au »eosinophile Rheumatismus» de Burger, malgre 
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Fig. 5: DLverses d,6forinit^s des doigts (sch<Smatiquon>ent). 

a. Rhumatisme • chronique d^formant (polyarUiritis chronica primaria pro- 

gressiva). 

b. Rhumatisme ostdo-articulaire (polyarthrosis) do la main avec nodules de 

Hdberden. 

c. Maladie de Basedow (morbus Basedowii) avec symptdmes articulaires. 
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Ic melabolisrac basal augmcnle. parcc que I’Jiyperthyroidisme est 
sans (Ionic I element primaire do la maladic, et qu'on ne trouve ni 
c in?quemenl, ni d’un point dc vue du sang, les conditions indiquees 
pai Biiiger (reaction augmcntec de ia sedimentation globulaire et 
cosinopliilie vigoureusc). 


Comme dcs causes evenluePes il faut cerlainement aussi ecarter 
Jes traumalismes et la iodotlierapie; aucun des malades ne montre 
dcs signcs d ’intoxication par I’iode; d’apres Haeniscli & Holthausen, 
la radiotlierapic dc la glandc Ihyroidc ne donnera pas des sympto- 
mes arliculaires aussi cicctifs. 


II faut remarquer que tons les 3 malades ont une contracture de 
Dupuytren debutante on enticrement developpee; ceci est sans 
doutc dll a un hasard, mais, d’autre part, elle ne peut etre la cause 
des symptomes dcs doigts, parcc que la contracture de Dupuytren 
ne depassc que dans dcs cas extremement rares I’annulaire et I’auri- 
culairc. Gliormley ne mentionne nulle part riiypertliyroidisme 
comme la cause d’lmc contracture dc Dupuytren — les traumatis- 
mes et riicrcdite doivent en etre les facteurs etiologiques les plus 
essentiels. 


Williaminoff, Dcuscli, Curschmann et Duncan sont d’avis que 
les affections musculaires et arliculaires mentionnees — qui sont 
toutefois si graves qu’ellcs engendrent des ankyloses fibreuses avec 
degeneration carlilagineusc consecutive (les cavites articulaires 
dont I’amincisscment est demontrable radiographiquement) — 
devraient etre dcs troubles irophiques, correspondent aux atrophies 
dc la pcau et des muscles qui ne font presque jamais defautal’hyper- 
thyroidisme par suite de troubles du systeme nerveux vegetatif. 
Ceci correspond a la tlieoric soutenuc par Charcot concernant la 
genese par la voie neurogene des rhumatismes chroniques defor- 
mants symetriques qui trouve un appui si fort dans les arthro- 
pathies par tabes dorsal et syringomy^lie. Tout I’aspect clinique de 
I’affcction et sa disparition qui se fait »d une vitesse dramatique» 
par Ihyroidectomie temoignent aussi dans le meme sens. L’arthrose 
developpee dans les articulations est certainement plutot due a 
I’inactivite articulaire survenue pax suite de I’ankylose fibreuse 
qu’elle est un symptome direct de I’hyperthyroidisme. La theorie 
de Jones et d’autres auteurs de I’affection articulaire comme un 
Drheumatoid arthritis» est, d’apres les cas mentionnds ici, a. peine 
exacte — une polyarthrite ne pourrait jamais se montrer aussi 
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transitaire qu’elle est decrite par I’auteur lui-meme; ce n’est que 

la nomenclature qui a fait defaut. 

Le fait que tous les 3 malades ont la contracture de Dupuytren 
est peut-etre plutdt une coincidence qu’une suite de 1 hypertliyro'i- 
disme, meme si ceci pourrait aussi tres bien s’adapter a la theorie 
de Charcot. 

Comme refere dans la litterature, le pronostic de I’affection est 
mauvais, puisque les cas dans les doigts evolueront a 1 ankylose, 
tandis que les symptomes dans les epaules donneront des douleurs 
continues, a moins que le malade ne soit traite radicalement a 
temps. Dans le premier des 3 cas mentionnes ci-dessus, la radio- 
therapie n’a pas eu le temps d’avoir de I’effet, mais il faut bien 
esperer qu’elle I’aura dans les deux autres cas. 


Resiim^. 

II s’agit de 3 cas d’hyperthyroidisme, oil, concurremment avec 
une aggravation de la maladie, on a observe des symptomes articulai- 
res specifiques avec developpement d’ankylose fibreuse dans les 
2e et 3e articulations phalangiennes de I’index, du medius et de 
I’annulaire, ainsi que, dans les deux cas, une periarthrosis humero- 
scapularis duplex, peut-etre specifique elle aussi. 
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Iron content of the serum in patients with 
hemorrhagic anemia.* 

By 

KNUD BR0CHNER-MORTENSEN. 

(Submitted for publication December 10, 19‘J2). 


In patients v.ith hmorriiagic anemia a considerable decrease in 
the iron content of the serum has been observed by many investiga- 
tors (1, 2, 5, 6, 8, 10, 11, 12, 13, 14, 15, 16, 18, 19, 20, 21). 

After an acute loss of blood the values for scrum iron soon begin 
to fall. After venesection a conspicuous decrease is noted within a 
few hours (16). On hemorrhage at parturition tlic value falls con- 
siderably tvithin a few minutes (1) but here tlie conditions are more 
complicated, as other factors besides the hcmorrliagc itself cannot 
be excluded vith certainty. 

In some cases a transitory rise in serum iron up to a high normal 
or definitively increased level has been observed about one day after 
the hemorrhage (10, 11, 14, 16). Then the serum iron decreases for 
some length of time, the lowest values being often reached after 
some days, sometimes -later (10, 13, 16). 

In some cases very low values are observed, even lower than 

10 y %. 

Chrwt X^FouSSn!''* ''‘"6 
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During the regeneration of the blood the serum iron values 
Iceep at a low level, rising again to normal only when the the hemo- 
globjn has been regenerated essentially (10, 16). 

Venesection with evacuation of about 500 cm^ of blood gives 
regularly a marked decrease in serum iron, which as a rule returns 
rapidly to normal values (10, 16). 

Examination of »professional)> donors of blood for transfusion 
shows most often normal values for serum iron, but in some cases 
protracted decrease even in the absence of anemia (15, 16, 17). 

In chronic hemorrhagic anemia the values for serum iron are 
permanently low (10, 13, 16). 

Under iron treatment of patients with hemorrhagic anemia 
the serum iron sometimes shows a moderate rise, but then it falls off 
again if the iron treatment is discontinued before full regeneration 
of the blood (1, 10). 


Writer’s Investigations. 

Material. 

The iron content of the serum was examined in 22 patients with 
more or less pronounced hemorrhagic anemia, including 18 wth 
bleeding from peptic ulcers of the stomach or duodenum, 1 with 
bleeding from oesophageal varices ([^o. 2), 1 with epistaxis in 
scurvy (No. 18), and 2 with uterine bleeding (Nos. 15 and 16). Of 
these patients 21 were admitted to Deep. II of the Municipal Hospi- 
tal, and they represent an accidental selection of patients with 
hemorrhagic anemia admitted within the period of 1940 — 42. One 
patient was admitted to Dep. B of the Bispebjerg Hospital, and I 
wish here to acknowledge my indebtedness to the chief of this de- 
partment, Professor E. Meulengracht, M. D., for kind permission 
to perform the examination. 

Technique. 

The iron content of the serum has been determined after the 
method given by Brochner-Mortensen & Olsen (4). 

The hemoglobin content of the blood was determined on hydro- 
chloric acid hematin in Autenrieth’s colorimeter, adjusted after 
Haldane’s standard (100 % hemoglobin = 18.5 vol. % oxygen 
capacity). 



tarirott, grams et.c/a.^: 
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The lowest values for serum iron were most often found after 
some length of time had passed after the hemorrhage — only in a 
few cases vdthin the first week after the commencement of the 
bleeding, more often after from one to several weeks. 

In a couple of patients the variations in seruni iron were followed 
from the very beginning of the hemorrhage, and here the obtained 
values were normal during the first 24 hours, whereafter they Avere 
falling off. An example of this is shown in Fig. 1. 

Patient No. 13 was a man, 34 years old, who for 8 years had had sj'mp- 
toms of duodenal ulcer (verified on roentgenography). On admission, no 
blood was found in the feces. A few days later, however, meltena appeared, 
and at the same time the hemoglobin percentage fell from 99 to 79 %. In 
the mornirg after the commencement of the bleeding the serum contained 

112 y % iron; after this, the values kept falling slowly to 38 y %, on the 
22nd day. 

The transitory secondar}’^ rise in serum iron mentioned by 
several previous authors was observed in 3 of these patients. An 
example of this is given in Fig. 2. 

Patient No. 22 was a man, aged 44, who for 5 — 6 years had had symp* 
ioms of gastric ulcer, and meliena several times, the last time 7 days be- 
fore admission. 

On the day after admission he shoAved 64 y % serum iron, 4 days later 

113 y %; after this, the values fell to 4 y %, 26 days after the commence- 
ment of the bleeding. 

On the Avhole there was only slight correlation bcUveen the values 
Jor serum iron and hemoglobin, and the variations in the tivo were 
not parallel. 

In patients No. 4 (Fig. 3) and No. 10 (Fig. 4) the minimum 
values obtained for serum iron are of the same magnitude, although 
the loss of blood in one case Avas A^cry slight, in the other very great. 

Patient No. 4 was a man, aged 55, who for several years had liad 
symptoms of duodenal ulcer. On the day of admission he had a moderate 
bematemesis, but after a few days tlie stools Avere free from blood, and the 
hemoglobin percentage did' not fall below 85. The first examination, 3 
da 3 's after the hematemesis, showed a serum iron content of 59 y %; and as 
early as on tlie 17th day it was normal again, 110 y %. 

Patient No. 10 was a man, 25 years old, Avho had had gastric ulcer for 
years. On the day of admission he had several large hemalemeses. Tlie 
hemoglobin percentage fell from 99 to 27, but under iron treatment it rose 



350 


KNUD.BR0CHNER-MOJlT£jyS£JY. 


rapidly again, from 29 to 85 in 21 days. As long as 3 days after the com- 
mencement of the bleeding the iron content of the serum was still 87 v »/• 
and after this it kept at a subnormal level. The lowest value (48 v ®/) wa? 
observed 33 days after the bleeding. ' ■ r /oi 


Generally the serum iron content keeps at a low level till the 
blood regeneration is practically completed or even for some time 
after this. But this rule is not without exceptions. 

Among 5 patients who at the end of the examination showed 
90 — 99 % hemoglobin, 4 gave normal values for serum iron (91—154 
y %)> while in 1 the value was considerably decreased (30 y %), In 
5 patients with 80 — 89 % hemoglobin, the serum iron content was 
between 24 and 65 y %. 

In patients with less than 80 % hemoglobin, low values for serum 
iron were found in some cases; still, normal values for serum iron 
(95 and. 119 y %) were observed in 2 patients with a hemoglobin 
percentage of 72 and 79, respectively. 


Fairly large and protracted hemorrhage is associated with 
permanent low values for serum iron (Fig. 5). 

Patient No. 21 was a man, 70 years old, who for 10 years had had symp- 
toms of duodenal ulcer. About 6 weeks before admission he had had 
melaena for 8 days. Melsena was present again on the day of admission; 
and the bleeding continued throughout the observation period. Boent- 
genography showed an ulcer of the duodenum. On the 5th day after the 
commencement of the bleeding the iron content of the serum was 8 y %, 
and it kept at an excessively low level. The hemoglobin percentage was 
constantly between 44 and 51. 

In 5 patients the serum iron content was determined before in- 
take of 1 g of ferrous lactate, and also 2 and 4 hours after (Table 2, 
Fig. 6). 

For control material, altogether 17 tests of this kind w^ere per- 
formed on 15 experimental subjects; 

I: 7 patients with myalgia, chronic constipation, enuresis, 
etc., whose iron metaboUsm must be assumed to be normal, and in 
whom the Ewald test meal showed normochylia. 

II. 3 patients wdth normochylic gastritis. The diagnosis was 
verified by gastroscopy. In each case the feces were free from 

blood. 

III. 5 patients with achylia-hypochylia (free acid: 0). 
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In the piitients without any stomach lesion (Group t) the iron 
content of the serum prior to the intake of iron was normal (87- 

182 y *y)* 

One^patient, who was verj' nauseated during this experiment, 
showed no definitely measurable rise in serum iron after the admm- 
istration of iron. Repeated intake of iron was followed by a rise 
of 52 y% in 2 hours. 

In another patient a maximal rise of 49 y % was observed, m 2 
patients a rise between 50 and 100 y %, and in 3 a rise between 
too and 150 y %. The greatest rise observed was 148 y %, and 
the highest absolute value observed after the intake of iron was 
254 y%. 

In 5 tests the highest value for serum iron was obtained after 
2 hours, in 3 tests after 4 hours. 

In the 3 patients wth normochylic gastritis (Group II) the 
values for serum iron prior to the test were normal (106—121 y %) 
and after the intake of iron there was a rise of 33 — 111 y %, with 
232 y % as maximum value. 

In 4 of the 5 patients v.dth achylia-hypochylia (Group III) the 
serum iron was found to be normal prior to the test (117 — 194 y %) 
and after the intake of iron there was a rise of 80 — 94 y %, .the 
highest value being 277 y %. 

The fifth patient with achylia was a woman, aged 45, who had 
been under treatment for simple achylic anemia. On the day of the 
test her hemoglobin percentage was 95. Prior to the test she showed 
a distinct decrease in serum iron. The intake of iron was followed 
by a very high rise of 259 y % to the level of 318 y %, presumably 
expressing an increased want of iron. 

So the total result of these tests on the control material was 
quite in harmony vnth previous experiences, shoving that the 
gastric acidity has no measurable influence on the iron tolerance 
curves after intake of soluble ferrous salts, and that the height of the 
individual tolerance curves is subject to great variations. 

In 4 tests the patients took the ordinary diet; in 9 tests the pati- 
ents were fasting for 2 hours after the intake of iron; and in 4 tests 
they were fasting for 4 hours. These variations in the technique 
of the tests had apparently no influence on the tolerance curve. 

Of the 5 patients with hemorrhagic anemia on whom this test was 
carried out, one (No. 11) showed no measurable rise in serum iron 4 
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Ironccnienloin,, Serum More un, afler ln,eellou 


Dep. Case 
Records 


1 II 1334/42 



A.. Control Material. 

, I" Patients with Normochylia. 
Mental depression, psj'chogenic 


2 II 1250/42 Enuresis, 


3 II 1254/42 

4 II 1354/42 

5 II 1404/42 

6 II 1327/42 

7 ■ II 1449/42 


8 II 1308/42 

9 II 1453/42 
10 II 1310/42 


11 II 123-5/41 

12 II 1323/42 

13 II 99—3/41 

14 II 1392/42 


15 II 1247/42 


5 II 1596/42 

3 II 21-6/41 

7 II 74-6/41 

11 II 1495/42 


19 BBH-B-111/42 


> tl 

03 O 


£. o 


Stoinacli iu 


Sex =3 S' S 

® « C Amount GQnz- 

2 >=? cm’ burr 


M. 29 186 83 30+10 + 
F. 16 159 49 48+ 9 + 


Chronic constipation 
Chronic constipation 
Obesity; Myalgia 
Obesity; Myalgia 
Myalgia 

II. Patients with Normochylic 
Gastritis. 

Gastritis, slight degree. 

Gastritis 

Gastritis 

III. Patents with Achylia or 
Hypochylia. 

Gastric achylia 
Gastric hypocliylia; 

Gastritis 
Gastric achylia; 

Constipation 
Gastric hypochylia; 

Obesitj'; 

Various myoscs. 

Gastric achylia; 

Simple achylic anemia (previous) 
B. Patients with Hemorrhagic 
Anemia. 

Ulcer of stomach; 

Hematemasis 
Juxtapyloric ulcer; 

Hematefpesis; Mela;na. 
Juxtapjdoric ulcer; Melama 
Juxtapyloric ulcer (?); 

Cirrhosis of liver (?); 
Hematemesis; Melsena. 
Juxtapyloric ulcer (?); IMelffina 


M. 41 166 
M. 33 162 
F. 52 169 
F. 45 160 
F. 50 151 


M. 56 162 
M. 35 181 
M. 41 177 


31 — 
42 174 


_ 44—46 


50 166 88 15—13 


45 158 


48 176 64 28+37 


48 151 42 41+ 8 


34 — 
59 166 


51 68—24 
64 30+27 


— 60+12 


61 65 + 14 
57 77+31 
75 75 + 17 
67 5 + 10 

77 38+ 9 


51 42 + 12 + 

72 90+65 + 

57 70+54 + 


53 5 

72 5 + 11 

















INON CONTENT OF THE SERUM IN FATTENTSAVITH HEMORRHAGIC ANEMIA. , 353 


Lactate in Patients idith Hemorrhagic Anemia and in Control Materials 


tion measured by 
test meal 




106 5 0 

98 2 0 

98 9 0 

9t 5 0 

88 11 0 


Serum iron y % 


2 hours afterj 4 hours aftci o o ^ 


abs. 

value 



abs. 

value 



§ o 


191 + 9 183* j + 1 2 

185 4- 53 ~ 0 

156 177 4- 21 247 + 91 4 

140 204 4 64 177 + 33 0 

126 145 4 19 175 4 49 4 

111 233 4122 218 4107 2 

no 139 4 29 190 4 80 2 

106 254 4148 211 4105 4 

87 195 4IO8 194 4107 2 



74 107 2 

68 105 5 

78 89 6 


121 232 4111 187 4 66 2 

121 154 4 33! 152 4 31 2 

106 163 4 57 193 4 87 2 


SO 13 


194 277 4 83 275 4 81 0 

170 218 -f 48 250 4 80 4 ” 

151 231 4 80 218 4 67 0 

117 211 4 94 138 4 73 2 


95 3 


59 318 4259 283 4 224 2 


78 8 


■' 40’ '45 

27 .30 

59 10 
47 7 


66 101 4 35 61 — 5 2 , ; 

59 277 4 218 232 - 4173 - 0 3. 

® ■« +2 - H 2 ...j, , ^ 

uo + 70 IOC +00 1 ,0 

I +3R‘1 0 j;>30 
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Fig. 6. Iron content of tJie scrum before .nnd after ingestion of 1 g of ferrous 
lactate in patients with hemorrhagic anemia and in a control material. 


days after the beginning of the hemorrhage; on repetition of the test 
(6 days later) there was a rise of 70 y %. 

In another patient (No. 5) on whom the test was performed 3 
days after the commencement of the bleeding, there Avas a slight rise 
in serum iron (35 y %). 

Two patients (Nos. 3 and 7), on whom the test was performed 
respectively 15 and 12 days after the beginning of the hemorrhage, 
showed a great increase in serum iron (218 y %) to the respective 
values of 277 and 268 7 %• ' 

Finally, one patient (No. 19) in Avhom the bleeding presumably 
had lasted about one month or more responded to the test Avith a 
very considerable rise in serum iron, from 28 to 412 7 %• 

This patient avrs a Avoman, 19 years old, aa'Iio for about one month had 
had symptoms of anemia increasing in intensity. On admission sheshoAved: .. 
Hemoglobin 39 %; red blood count 2.71 million; color index 0.67. The 
feces presented a moderate degree of melsena, Avhich ceased shortly after 
the admission, and the cause of AA’hich AA'as not demonstrated. 


IROW CONTENT OF THE SERUM IN PATIENTS WITH HEMORRHAGIC ANEMIA. 355 

Thus 3 out of the 5 patients showed on this test a greater rise in 
serum iron than was observed in the control material. This rise was 
greatest in those patients on-whom the -test was performed .a rela- 
tively long time after the beginning of the hemorrhage, but appa- 
rently was not dependent on the simultaneous hemoglobin value. 

On 5 of the patients with hemorrhagic anemia determination of 
the serum iron was made before and after intravenous administra- 
tion of 10 mg of iron as ferrous lactate (Table 3, Fig. 7). 

For control material 10 similar tests were made on 10 persons 
whose iron metabolism must be assumed to have been normal. 

In the control material, 5 minutes after the injection there was a 
rise in serum iron between 157 and 333 7 % to values of 283 — 453 
y %. 60 minutes after the injection there was a fall of 30 — 108 y % 
'(averaging 60 y %) or 18 — ^38 % (averaging 28 °/o) of the increase. 
120 minutes after the injection, 5 of the experimental subjects 
showed a fall of 52 — 106 y %, (averaging 83 y %) or 31 — 60 % 
(averaging 42 %) of the increase. 

Patients with hemorrhagic anemia showed 5 minutes after the . 
injection a rise in serum iron of 172—338 y %to values of 226 — 
354 y %. 60 minutes after the injection there was a fall of 48 — 109 
y % (averaging 68 y %) or 26—41 % (averaging 32 %) of the in- 
crease, 120 minutes after the injection, 4 of the patients showed 
a fall of 79—131 y % (averaging 100 y %) or 42—61 % (averaging 
52 %) of the increase. 

So in the test wth intravenous administration of iron the 
patients irith hemorhagic anemia showed no definite deviation 
from the control material. 


Discussion. 

The present studies on 22 patients mth hemorrhagic anemia 
have m every instance shown a decrease in serum iron, most often 

exp^erience?^^^^^ harmony mth previous 

sumofe to increased con- 

umption of iron m the regeneration of hemoglobin. This view 

finds support m the fact that some authors (10, 16). have found 
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Iron CMcnl c, ,l,e Serum ic/cre and afUr Inirnvencus Inicclion of lOrngot M 


PL. 

No. 

Dep. Case 
Records 

Diagnosis 

Sex 

Age years 

K 

0 

1 

- Weight leg 

yj . — — ■ — 

vu UCj 

a 

■Q £ 

O 05 

-1. 

1 

11 873/42 

A. Control Material. 

Chronic constipation 

F. 

19 

174 

66 

98 

m 

II 481 f 42 

Nil 

M. 

25 

169 

57 

103 

B 

II 448/42 

Myalgia 

iM. 

29- 

179 

78 

93 

4 

II 436/42 

Gastritis, sliglit degree 

M. 

38' 

164 

60 

102 

5 

II 1339/42 

Myalgia 

M. 

44 


61 

113 

G 

II 1274/42 

Myalgia 

P. 

30 

165 

59 

85 

7 

II 498/42 

Fissura ani 

M. 

20 

176 

72 

100 

8 

II 432/42 

Proctitis, slight degree 

M. 

47 

154 

53 

108 

9 

II 783/42 

Neurasthenia 

M. 

49 

174 

69 

95 

10 

II 832/42 

Observation for duodenal ulcer 

M. 

20 

, 179 

67 

110 

2 

II 1358/42 

B. Patients with Hemorrhagic 
Anemia. 

Cirrhosis of liver; 

M. 

59 

173 

71 

85 

1 

II 976/42 

Hematemesis 

Ulcer of stomach; 

M. 

48 

17C 

78 

65 

11 

II 1495/42 

Hematemesis 

Juxtapyloric ulcer (?); 

M,' 

59- 

166 

64 

27 

5 

II 1596/42 

Cirrhosis of liver (?); 
Hematemesis; Melrena 

Ulcer of stomach; 

M. 

48 

176 

64 

78 

19 

BBH-B-1 11/42 

Hematemesis 

Juxtapyloric ulcer (?) 

F. 

19 



■ 

47 



Melajna 







1 Temperature level 

0 = normal temperature 

1 = subfebrile temperature «[38°C). 


Tiornifll or morely slightly subnonna] values for serum iron after 
hemoirliage in patients with aplastic anemia, presumably because 
the bone marrow has not been capable of increased regeneration. It 
must be mentioned, however, that no information is given about the 
serum iron level of- these patients pri, or to the heniorrhage. 
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3. 

Ferrous Laclale in Palienis luif/i Hemorrhagic Anemia and in a Control Material. 


n 

^ r*- 

o 2 
r* P- 

fj 

§ - 
3 g. 

^ o 
to- 3 

»- 

O 

o « 

< ft 
ft ^ 

H r* 

C 

o 

rsetore 

injection 

Serum iron y % 

Days alter 
onset of 
hemorr- 
hage 

5 min. afte 
injection 

r 60 min. alter 
injection 

120 min. alter 
injection 

Abs. 

value 

Rise 

Abs. 

value 

Fall 

Abs. 

value 

■Fall 

Abs. 

% 

Abs. 

o/ 

/o 

3 

0 

178 

377 

+ I9f 

309 

— 68 

—34 

282 

— 9J 

—48 


2 

0 

178 

440 

+ 262 

370 

— 70 

—27 

— 

— 

— 

— 

2 

0 

176 

342 

+ 166 

298 

~ 44 

—26 

— 

— 

— 

— 

3 

0 

165 

378 

+ 213 

287 

— 91 

—38 

— 

— 

• — 

— 

2 

0 

152 

318 

+ 166 

286 

— 32 

—19 

266 

— 52 

—31 

— 

4 

0 

145 

326 

+ 181 

252 

— 74 

—41 

220 

—108 

—60 

— 

2 

0 

125 

282 

+ 157 

252 

— 30 

—19 

— 

— 

— 



3 

0 

120 

453 

+ 333 

345 

—108 

—32 

— 

— 

— 



4 

0 

113 

323 

+210 

277 

— 46 

—22 

246 

— 77 

—37 



5 

0 

100 

354 

+254 

308 

— 46 

—18 

265 

— 89 

—35 

' 

. 

37 

0 

135 

326 

+ 191 

268 

— 58 

—30 

220 

—106 

—55 

2 

13 

I 

73 

260 

+ 187 

212 

— 48 

—26 

181 

— 79 

— 42 

11 

30 

0 

63 

238 

+ 175 

167 

— 71 

—41 

107 

—131 

—61 

9 

8 

0 

54 

226 

+ 172 

174 

— 52 

—30 

141 

— 85 

—49 

4 

7 

0 

lej 

354 

+338 

245 

—109 

—32 

— 


— 

^30 


PossiWy the deterioration , of the red Wood cells in these na 
tents IS less ttan usual, and this may have been a contributory caL 
f ^ ’»'! serum iron after an acute hemorrhl 

a change m, thg deterioration of the red blood cells and W the ? ’ 

ta{.on-o£ non- associated herertdth.is hardly marked enough to. h^t 
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Fig, 7. Iron content of the serunj before and after.intravenous injection of 10 
mg of iron as ferrous lactate in patients -with hemorrhagic anemia and in a con- 
trol material. 


any essential influence on the serum iron content (10), and in chronic 
hemorrhagic anemia the deterioration of red blood cells apjiears 
rather to be increased (10). 

The cause of the low values for serum iron after bleeding is not 
to be looked for in dilution of the plasma, as the fall in serum iron 
most often is considerably greater than the decrease in the red 
blood count, even though the tissue juice which is flowing into the 
blood stream may hardly be assumed to be free from iron. Further- 
more, the variations in the serum iron content and the red blood 
count are not parallel. 

There has been a certain tendency to look upon the low values 
for serum iron as signifying iron deficiency. In acute hemorrhage, 
however, a true iron deficiency will usually be out of the question, 
as the previously normal depots of tbe organism should be able to 
cover the loss of iron associated with a hemorrhage-of 2 — 3 liters (3). 
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This is in agreement with the general clinical experience, that a 
patient with acute hemorrhagic anemia is able to reproduce his 
normal hemoglobin percentage from values a little below 50 % 
without any medicamental supply of iron, even if his diet is poor 
in iron. This will require exactly the 1.5 g of iron assumed to be 
present in the depots. 

So the loAV values for serum iron are not to be taken generally as 
expressions of an iron deficiency proper, but merely as resulting 
from a certain lagging in the liberation of iron from the depots in 
proportion to the iron consumption of the bone marrow. Only in 
great or repeated hemorrhages, or in patients with small iron depots 
may a true iron deficiency be involved. 

The transitory rise in serum iron shortly after the hemorrhage 
that has been observed in this material, as well as by previous 
authors (10, 11, 14, 16), is usually to be interpreted as resulting 
from a sudden mobilization of iron from the depots. But as yet we 
know nothing definite about this. 

The present studies agree with previous experiences in the obser- 
vation that the serum iron in such cases most often keeps at a low 
level till the hemoglobin regeneration is completed essentially, and 
in several cases even for some additional length of time, perhaps till 
the depots are replenished. ’ . 

The low values for serum iron have to be taken as an expression 
of a wanting balance in the internal iron metabolism. -It seems 
rational, therefore, to continue with the iron treatment at any rate till 
the serum iron becomes normal, in order to reestablish the physiolog- 
ical balance as soon as possible, especially in patients who have 
had a more profuse or protracted hemorrhage and in patients whose 
iron absorption is inhibited by achylia or similar morbid condi- 
tions. . 

.^ter the loss of iron through hemorrhage the external iron 
metabolism is altered in a compensatory direction. Regardless 
whether we accept the modern view, that the normal adult organ- 
ism absorbs or excretes measurable amounts of iron only under 
special conditions, we have to consider it definitively established 
that a loss of iron from hemorrhage, is followed by a retention of 
iron by the organism [cf. previous survey (3)], : 

The increased demand of the organisni for iron during the in- 
creased blood regeneration has been observed by previous investi- 
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gators (7, 8, 10) on peroral administration of iron as expressed bv 
a greater rise in serum iron in patients ^vith -hemorrhagic anemia 
tlian in normal subjects. Something similar .was observed in 3 of 
the patients here examined on intake of iron 12 — 30 days .after the 
commencement of the bleeding, whereas the rise in serum iron 

was lower or absent in 3 such tests performed on 2 patients 3 10 

days after the onset of the hemorrhage. 

This difference in the height of the iron tolerance curves might 
possibly be explained as attributable to the circumstance that the 
marked increase in hemoglobin formation and the resulting increase 
in iron requirement took place but gradually. If this be the case it 
will also explain Avhy the fall in serum iron is relatively slow in the 
first period after the bleeding, and why the lowest values for serum- 
iron most often are observed only after some length of time. 

The low iron tolerance curves observed shortly after the hemor- 
rhage need not signify a deficient absorption, however; they might 
also result from a very rapid removal of the absorbed iron from the 
blood stream. 

In harmony vdtli the latter hypothesis, in a few previous expe- 
riments (10, 16), with intravenous injection of iron, -the removal of 
the iron from the blood stream has been accelerated in patients with 
hemorrhagic anemia. But this could not be confirmed by the expe- 
riments here presented, which were compared vith a larger con- 
trol material than employed in the previous investigations. 


Summary. 

1. Examination of 22 patients with hemorrhagic anemia shows 
in every instance a decrease in the iron content of the serum. In 
5 of these patients the lowest values observed were under 20 y %, 
in 5 between 20 and 39 y %, and in 10 between 40 and 59 y %. 

2. After the hemorrhage the iron content of the serum falls 
rather slowly, so that the lowest values most often are observed 
from one to several weeks after the beginning of the hemorrhage. 
In 3 patients a transitory rise in serum iron has been observed 

shortly after the hemorrhage. 

3. Generally the serum iron content keeps at a low level tih 
the regeneration of the blood is completed essentially or even for 
some time after. This rule is not without exceptions, hovever. 
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4. Only a slight correlation is observed between the values 
for serum iron and hemoglobin, and the variations of the two quali- 
ties are not parallel. . 

5 Ingestion of ■ 1 g of ferrous lactate is followed in 3 out of 5 

patients by a greater rise in serum iron than is seen in the control 
material (15 subjects). In this test the control material shows great 
individual variations in the height of the iron tolerance curves, but 
these variations are in no way dependent upon the gastric acidity. 

6. Intravenous injection of 10 mg of iron as ferrous lactate 
shows no definite divergence between 5 patients with hemorrhagic 
anemia and the control material (10 subjects). 

7. The cause of the low values for serum iron in patients with 
hemorrhagic anemia is discussed. 
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Serum Iron in Patients with Hyperchromic 
Anemia in Idiopathic Steatorrhea/ 

By 

KNUD BR 0 CHNER-MORTENSEN. 

(Submitted for publication December 10, 1942). 

A previous paper (2) has given an account, of studies on the 
iron content of the serum in patients with pernicious anemia. In 
concordance with previous experiences, untreated patients showed 
increased or high normal values for serum iron, and a pronounced 
fall in serum iron immediately after the institution of liver therapy. 

Only a relatively few studies have been reported so far on serum 
iron in other hyperchromic forms of anemia. 

In patients with hyperlihromic aplastic anemia, some investiga- 
tors (5, 11, 13), obtained values within or above the normal range of 
variation. 

Hotz (9) examined 2 patients with sprue anemia. 

One of these patients showed: Hemoglobin 13 %; red blood 
count 0.54 million. A few days after institution of treatment wth 
liver extracts and two blood transfusions, the patient showed 169 
y % serum iron, and under continued liver treatment the value for 
serum iron fell in about 20 days to 45 y %, and then it kept at a 
subnormal level. 

The other patient showed: Hemoglobin 46 %; red blood count 
1.68 millions; serum iron 55 y %. 

1 The present studies were carried out -with the aid of a grant from 
King Christian X’s Foundation. 
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Writer’s Investigations. 

The iron content of. the serum was studied in 2 patients witli 
hyperchroniic anemia and idiopathic steatorrhea. 

As to the analytical technique employed the reader is referred 
to the description given in previous papers (2, 3, 4). 


Cdse jf. 

Woman, G9 years old. Admitted 22/7 — 15/8/40 (Reg, No. 8/8/40). 
Diagnosis; Idiopatliic steatorrhea; Hyperchromic anemia. 

History: During the past year, increasing tiredness; periods with fre- 
quent voluminous stools; appetite poor; occasional vomiting. Sometimes 
paresthesias of the tongue. 

Examination : Small, thin and pale. Weight 42 kg. 

Mucous membrane of the tongue somewhat atrophic. 

Abdomen large metcoristic. Temperature normal. 

Sedimentation test: 12 mm/1 h. Wassermann negative. 

Hemoglobin 65 %. Red blood count 2.19 millions. Color index 1.38, 
Volume index 1.38. White blood count 5000. White blood picture normal. 
Platelet count 190,000. 

Serum iron 28 y %. 
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FRsling blood sugar 92 mg %. 
per kg: Rise in blood sugar to 149 
io G7 mg % in 3 % hours. 


Glucose tolerance lest with 1 g glucose 
% in 1 hours, and secondary fall 


Ewald lest meal, I 42 + 31 cm^; Free acid 33; Total acid. 53 . 

* » » II 41 4- 30 I) i> If 42; If QQ 

Feces: No blood. Catalase value 60— lio (Kemp & Thune Andersen’s 
modification otNorgaard’s method). Amount: 300— 70Qg per day. Total 
fat 30.3 g per day, 9.9 g of this as neutral fats. 

Urine: No albumin, pus, blood or sugar. 

X-ray exam, of stomacli and intestines; No abnormality. 

Course: See Fig. 1. 


Case 2. 

Woman, 50 years old. Admitted 19/5 — 16/6/42 (Reg. No. 919/42). 
Diagnosis: Idiopathic steatorrhea; Hj'perchromic anemia; Coliuria. 
History: For about 2 Yo years, tiredness and paleness, treated with 
iron to no avail. During the last weeks: Poor appetite, diarrhea, and 
impairment of muscular power of the legs'. 

Examination: Height 1G6 cm. Weight 48 kg. 

Thin, pale, with dry skin. Mucous membrane of the tongue normal. 
Moderate impairment of muscular power, especially in the left arm and leg. 
Patellar reflexes weak. Sensibility normal. Temperature normal. 

Sedimentation test: 2 mm/1 h. Wassermann negative. Hemoglobin 
69 %. Red blood count 2.90 millions. Color index 1.12 (later rising to 
1.5). Volume index 1.37. White blood count 5800. White blood picture 
normal. Serum iron 28 y %. 

Fasting blood sugar SO mg %. Glucose tolerance test with 1 g of glucose 
per kg; Rise in blood sugar to 99 mg % in 3 hours. 

Bone marrow, sternal puncture (0. Wanscher); Moderate cellular con- 
tent in smears. Differential count of 100 white cells shows no 
abnormality; the number of erythroblasts is strikingly low. 

Mj^elocytes, neutrophils 

» eosinophils + basophils 

Metamyelocytes 

Leucocytes, neutrophils, staff-nuclear 

If . !> segment-nuclear 

Erythroblasts, poij'chromic 

» hemoglobin-containing 

Reticulum cells 

Monocytes 

Plasma cells 

L3TOp}iocytes 

Ewald test meal, I 10 + D> enP; Free acid 21; Total acid. 

» II 17 4;;, IS 1) » » 7; » » 


definite 

21 

3 
9 

33 

19 

2 

G 

1 

4 
2 

10 

40. 

71. 
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Fig. 2. Iron conlcni oI the scrum in u patient vfiUr Irypcrchronpc nncinia. 
and idiopathic steatorrhea. Case 2. 


Feces: No blood; somewhat greasy and voluminous. Catalase value 
15 — 60 (Kemp & Thune Andersen’s modincaiion ol Norgaard’s method). 
Total fat 27.5 g per day, 26.4 g of this as neutral fat. (Daily amount 900 g). 

X-ray exam.; Colon normal. 

Urine: No albumin, blood or sugar. Microscopy. leucocytes; 

-{- growth of colon bacilli. 

Basal metabolic rate 98 %. 

Spinal fluid: Cells 1 per 3 mm^; albumin o; globulin 0 (Bisgaard). 
^¥asse^mann negative. 

Course: See Fig. 2. 

Patient No. 1, a Svoman, aged 69, who for 1 year had presented 
symptoms of idiopathic steatorrhea, was now observed for about 
half a year under treatment vith Hepsol fortior MCO (= 100 g 
of fresh liver per cm®) and ferrous tartrate. 

On admission, the iron content of the scrum was very low 
(28 y %), but rose gradually to low normal values. At the same 
time, .the hemoglobin percentage increased from 65 to 81%, while 
the blood picture preserved its hyperchromic character. 

At the institution of liver therapy, no change was seen in tlie 
iron content of the serum. The reticulocyte count rose to 3.5 % in 
7 days. 
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Palicnl No. 2, a woman, aged 56, who for 2 1/2 years had pre- 
scnlcci sy]nptom.s of anemia, and for some weeks symptoms of 
sprue, was under observation only for a relatively short time. 

On admission the iron content of the serum was sliglitly sul)- 
nonnal (70y %). Under treatment Avith Hepsol MCO (= 5g of fresh 
liver per enU) the serum iron rose to 127 y % in 2 days and then 
it fell off again to 59 y % in 9 days. 

The hemoglobin percentage showed a fairly gradual fall from 69 
to d9 % while the hyperchromic character of the anemia Avas 
accentuated. No rise in the reticulocyte count AA^as obserAmd under 
the liver treatment. 

After intraAmnous injection of 10 mg of iron as ferrous lactate 
the iron content of the scrum aavos seen to increase from 70 to 
236 y %, and this aa'Os folloAvcd by an c.xccssiA'cly rapid fall to 118 
y % in 1 hour (a fall of 118 y %) and 92 y % in 2 hours (a fall 

of M l r %)• 

As mentioned in a prcAdous paper (2), a control' material, 
comprising 10 subjects, aa'Iiosc iron melabolism had to be considered' 
normal, re.spondcd to the same treatment A\'ith a fall in serum iron 
of 30 — 108 y % (aATraging 60 y %) in 1 hour, and 52 — 106 y % 
(aAmraging S3 y %) in 2 hours. 


Discussion. 

Of tAA'o patients A\dtli untreated hyperchromic sprue anemia 
one shoAA^ed a marked decrease in serum iron, the other a moderate 
decrease. No additional fall in serum iron Avas seen after treatment 
AAuth liAmr extract. 

The examination of these patients thus shoAA'ed a considerable 
deviation from the findings in patients Avith pernicious anemia. 

As mentioned above, previously only one author (9) has looked 
into the serum iron in patients aaoIIi sprue anemia. One patient Avas 
found to shoAV a decrease in serum iron corresponding to the one here 
observed. The other patient, A\dio had received tAVo blood trans- 
fusions the preceding days, shoAved normal values, and later sub- 
normal Amlues. 

Our knoAvledge concerning the pathogenesis of hyperchromic 
sprue anemia is very incomplete (6, 7, 8, 10, 12, 14). 
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On examination of a large number of patients ^^^th tropical sprue, 
Castle, Rhoads, Lawson & Payne (6) found that administration 
of »exLrinsic factor» alone had a favorable effect on some patients, 
while in other patients such an effect was obtained only on simul- 
taneous administration of stomach contents from normal persons. 
In some cases the ingestion of liver extracts was relatively inactive, 
whereas they proved active when given parenterally. In the liver of 
one patient who died of sprue no trace of the ))antipernicious 
principle)) could be demonstrated. The authors thouglit it justified, 
therefore, to conclude tliat hyperchromic anemia in sonic cases is 
due to deficiency in »cxtrinsic factor», in others to deficiency in 
»intrinsic factor)), and, in particular, that the absorption of the 
))antipernicious principle)) was lowered in several cases. 

The cause of the decrease in serum iron in patients with idiopathic 
steatorrhea cannot be ascertained on the basis of these findings. 

Generally the iron content of tlic serum is dependent on a 
number of more or less established factors: the absorption of iron 
from the digestive canal, the storage of iron and its mobilization 
from the depots, the consumption of iron in the formation of hemo- 
globin, the liberation of iron under decompo.silion of hemoglobin, 
and the somewhat obscure metabolism of iron by the cellular 
parenchyma. 

As pointed out more explicitly in a previous paper (1), for the 
present we have to reckon that measurable amounts of iron arc 
practically never excreted from the organism, and that iron is ab- 
sorbed only under particular circumstances: during growth and 
pregnancy, after loss of iron through hemorrhage, and after intake 
of rather large amounts of soluble iron sails. 

Accordingly, the decrease in serum iron observed in these 
patients cannot be due to a decreased absorption of iron that has 
to be attributed to changes in the intermediate iron metabolism. 
Ihe experiment with intravenous injection of iron performed on one 
of these patients showed an unusually rapid migration of the iron 
out of tlic blood stream. At present, however, it is hardly possible 
to form any well-founded idea as to wlicther this iron has been 
taken up by the depots, the bone marrow or other tissues. 

Patients with infectious diseases or cancer show usually a con- 
siderable decrease in scrum iron even in the absence of anemia. The 
cause of tin’s decrease is not established with certainty. 
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liic patients studied Iiere presented no sign of cancer, and as to 
infectious lesions, only one of them showed merely the presence of 

non-febrde coJiuria, wliicJi couid iiardly have caused any decrease 
in scrum iron. 

The previously prevailing view that sprue might he of infectious 
origin appears not to be justified after the various findings reported 
so far (8, 10, 14). 


Summary. 

1. Two patients with untreated hyperchromic anemia and 
idiopathic steatorrhea show respectively 28 and 70 y % serum 
iron. No additional decrease in serum iron is seen after treatment 
with liver extract. 

2. In one of these patients, intravenous injection of 10 mg of 
iron as ferrous lactate is followed by an unusually rapid migration oi 
the iron out of the blood stream. 
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Revue des Livres. 

Fr. Agosiino Gcmelli 0. F. M.: La Psicologia a seruizio ddV oricn- 
iainento profcssionale ncUc scuolc fZanichclli, Bologna 1943, 
250 p.). 

L’auteuv cle cel ouvrage est president do la commission perina- 
nentc pour les applications dc la psychologic, du conseil national des 
reclierches scientifiques. Le volume contient les chapitres suivants: 
premisses, notions fondamentalcs, conceptions crronces, les voies 
de la realisation dc Torientation profcssionnellc, Ic problemc 
medical, la tachc du psychologuc, la taclic de Teducaicur, opinions 
diverscs sur la nature des aptitudes, la position du problemc des 
aptitudes, I’analyse des facLcurs, tendances, inclinations et intcrels 
comme premisses du jugement qui est a la base de roricnlation 
professionnelle, diagnostic des tendances ct des inclinations, metho- 
des de I’ecole pour Ic jugement de I’eleve concernant roricnlation 
profcssionnellc, continuation de rorientation professionnelle, con- 
clusions. 

Les conclusions de rauleur peuvenl etre resumees comme suit: 
L’orientation profcssionnellc est un problemc scientifique. Elle 
repose sur les theses suivantes: a) II existc plusieurs differences 
psychiques et psycliopliysiques enlrc les homines; h) noire aclivile 
psychique oscille enlre unc stabilite relative ct une variabilite 
relative, cllc possedc unc plasticilc relative, surtout pendant la 
periode evolutive dc la vie, avec les progres dc I’agc, la stabilite 
s accroit, dc sortc qu’a la fin dc la periode evolutive la pcrsonnalile 
de I’etrc normal a pris unc phy.sionomic propre; c) I’activite psychi- 
que obeit a des lois, dc sorte que les manifestations psychiques 
presentent une Constance suffisantc, qui permet de les classer cii 
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categories, de saisir des connexes de successions et d’en prevoir les 
manifestations. 

II. Pour etre a la hauteur de sa tache, I’educateur doit avoir 
une connaissance adequate de la psychologic. 

IV. L’orientation professionnelle doit etre continue, se pour- 
suivre pendant toute la periode scolaire et ensuite pendant toute 
la vie, car Thomme pent subir une reduction de sa capacite par 
suite de quelque maladie et, meme sans Tintervention de ce facteur, 
I’activite humaine se modifie continuellement sous I’influence des 
changements sociaux. 

V. L’auteur prend position tout ensemble centre ceiix qui ne 
croient ni a la psychotechnique ni a la psychologic et centre les 
fanatiques de la psychotechnique. 

Ayant deblaye le terrain des conceptions erronees sur la psycho- 
logic et la psychotechnique, I’auteur arrive aux conclusions positives 
suivantes. 

m 

1. Dans le choix de la profession, il faut tenir compte des 
aptitudes, lesquelles sont diverses et nombreuses, quelques-unes 
specifiques a certaines professions, d’autres communes a plusieures. 
professions. Mais il faut tenir compte surtout de la totalite des 
aptitudes, ce qui revient a dire que I’orientation professionnelle 
se base sur une evaluation globale des aptitudes du sujet. 

2. Toutefois, le jugement qui dirige I’orientation profession- 
nelle doit donner plus d’importance a la constatation des inclina- 
tions, des interets et des tendances de I’individu qu’a revaluation 
globale des aptitudes, afin de pouvoir determiner le noeud central 
de sa personnalite, surtout les elements emotifs du caractere et du 
temperament, qui sont le ressort de I’activite humaine. 

3. L’orientation professionnelle se base sur le diagnostic de la 
personnalite qui resulte de revaluation globale des aptitudes, des 
interets, des inclinations et des besoins de I’individu et de la 
determination des possibilites existantes d’emploj^er utilement le 
sujet qui possede ces aptitudes et traits caracterologiques pour une 
tache determinee dans les conditions sociales ou elle doit etre 
remplie. D’oii il suit que I’orientation professionnelle qui a lieu a 
I’ecole n’est pas quelque chose d’absolu qui s’impose au sujet, 
comme la conQoivent quelques nations. Elle doit etre plutot une 
indication utile, un conseil paternel et amical donne a 1 eleve qui 
se prepare a I’ecole a executer pendant sa vie une fonction utile a 
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lui-nieme el a la socicle. 11 faut done que 1 orienLaiion profession- 
nelle soil une assistance humanitaire donnee a 1 individu. 

4. L’ovientation professionnellc nc sc resume pas dans une 
technique d’orientaLion. Elle a une taclic plus vasle que la deter- 
mination de la capacite, dcs aptitudes et dcs inclinations d un indi- 
vidu. Dans un sens plus large, ellc cst une fonction dc 1 ecolc, car 
I’orientation et I’education sont deux aspects dc la memc fonction 
educatrice, qui tend a preparer I’cnfant, 1 adolescent et Ic jcune 
homme a deveniv un citoycn d’unc patrie terresire. 

5. L’orientation profcssionnollc cxige une observation patiente 
ct continue pour siiivrc I’cvolution de I’individu sous 1 influence de 
I’education. Les aspirations de I’adolesccnt sont Ic plus souvent 
en conflit avec les exigences dc la vie et avee le jmtrimoinc ])sychi- 
que, intelleclucl et moral dc I’adolcsccnt. II appartient a 1 educa- 
Iciir de rcsoudre ce conflit cn ramcnant I’adolesccnt sur Ic terrain 
d’unc realite illumincc par dc nobles ideals. Les roves de Tadolcs- 
cent doivent coder la place aux aspirations concretes ct jiositives 
que I’educateur doit cultivcr ct fortifier, Cette orientation doit elrc 
continuee longtemps afin de permettre a rcducateur de corriger Ics 
erreurs cvcnlucllcs dc son jugement sur radolcsccnt, cc qui est 
d'autant plus important quo radaplalion socialc se prolonge apres 
la fin de la periodc scolaire. 

6. L’oricntalion a une action cducatriec en cc sens qu'elle 
doit envisager la conciliation des ideals de la vie ct dcs exigences 
de la vie elle-niemc, cn transformant les aptitudes, tendances et 
interets innes on aptitudes, tendances ct interets profcssionncis. 

7. L’activitc de rorientation professionnelle doit clre le resul- 
tal d’une cooperation entre; a) Veclucalcur, qui doit preparer 
I’individu a la vie et le stimuler a choisir lui-meme sa propre voie: 
b) le medidn qui doit signaler les trails constituant dcs contre- 
indications de certaines professions; c) le psijdioloquc, qui donnera 
a 1 educatcur les moyens de subsliluer aux jugemenls intuitifs, 
dc valeur discutablc, dcs methodcs positives; d) la jttinillc, qui est 
directemeut intercsscc an choix professionncl dc I’enfanl; e) les 

organisaiions projcsdonndks, qui doivent preparer dcs homines 
utiles h la nation. 

8. Pour riiommc dc noire epoque, la profession cst devenue 
uii element important dc la vie. Bien qu’on pretende. quo riiomme 
a le droit de choisir sa profession, ce droit cst restreint par les 
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conditions mesologiques et economiques, par les exigences sociales, 
par une serie infinie de facteurs qui font de la profession une prison’, 
dont I’individu tente en vain de s’evader. Certains exces et abus 
t^iques des divertissements propres a notre epoque, tels que le 
cinema et les sports, ne sont que des manifestations de ces tenta- 
tives.d evasion. Si I’individu ne pent pas se soustraire a une profes- 
sion pour lui desagreable, il en resulte une sdrie de conflits plus ou 
moins douloureux: avec la famille, avec les camarades de profes- 
sion, avec soi-meme. Dans la genese des nevroses un certain nom- 
bres de facteurs provieiment d’influences professionnelles consti- 
tuant des causes de conflits, facteurs dont les plus decisifs sont ceux 
qui tiennent a la distance entre ce qu’aurait voulu etre I’individu et 
ce qu’il est en realite, au contraste, par exemple, entre la pauvrete 
reelle et la richesse souhaitee, entre la position modeste dans la 
profession et I’aspiration a une position dirigeante, entre un travail 
monotone et ennuyeux et un metier personnel et plein de variete. 
Ainsi la profession devient au cours des annees, pour nombre 
d’individus, une camisole de force qui absorbe toute leur activite 
sans leur laisser aucun moyen de vivre selon leur propre goiit. 

L'ideal scrait evldemment de Zaire concorder Jes aptitudes, incli- 
nations et interets individuels avec une profession donnant les 
satisfactions materielles, psychologiques et morales desirees. 
Mais dans la societe actuelle on n’y arrive presque jamais, sauf dans 
I’etat de paysan, au sujet duquel Spranger rapelle le mot de 
J.-J. Rousseau: »Ie paysan est le seul homme veritable.)) 

L’orientation professionnelle est le moyen auquel recourt la 
societe moderne pour rendre moins durs et moins graves les funestes 
effets de cette situation. Elle est aussi le moyen de rendre moins 
frequents les cas ou un homme est contraint d’excercer un metier 
qu’il n’aime pas, qui ne correspond pas a ses gouts, a ses tendances 
et a ses interets, Elle mettra au moins les hommes en etat de 
choisir, dans la mesure des possibilite reelles de la vie, une profes- 
sion moins eloignee de I’ideal que chacun se fait d’lm metier et 
partant plus supportable. 

Le livre de M. Gemelli merite d’etre etudie par tout homme 
qui s’interesse a la question de I’orientation professionnelle, dont 
I’importance grandit de jour en jour dans la societe moderne. 

Olof Kinberg, 
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From llm Medical Deparlmenl's Ambnlatorium Finscn IcsWule, 
Copenhagen. (Physician in Chiet: A. Hechl Johansen. M.D.). 


On Calcinosis. 

Calcinosis universalis in a man with uric-acid diathesis and 
hypogonadism, and typical Calcinosis circumscripta in a woman A 

By 

J0RGEN PEDERSEN. 

(Submilled for piiblicalion December 1, 1942.) 


Inlerslilial calcinosis is a rather enigmatic disease, manifested 
by multiple calcareous deposits in mesenchymal tissue, especially 
in siibcutis. As yet the aetiology and pathogenesis arc unknown; 
in particular, no definite or constant changes have been observed 
in the calcium and phosphor mclal)ohsm. No cffeclive therapy 
is known, despite the publication of certain remarkable Ihcrapeutic 
results. 

Comprehensive surveys of the subject have been given by 
various authors. In 1938 Atkinson & Parkes Weber (2) collected 
215 cases of the disease from the literature (137 of calcinosis 
circumscripta and 78 of calcinosis universalis). Reference may 
also be made to Steinitz’s large Avork{35), to Brooks (7) and Durham 
(12, 13), as well as to Weissenbach cl al. (44, 45, <16, 47, •i8)who- 
deal especially vilh calcinosis in its frequent combination with 
sclerodermia, which many call by the name of osyndromc dc Thi- 
bierge-Weissenbaclb). In Scandinavia too the disease has attracted 

* Read before »Dan.sk Selskab for Inlern Mecliciiu on Dec. llUi 1942 
Demonslralion of radiograms before oDansk Radiologisk Selskabt, oii Nov. 18th 


2-5 — Ada med. scandinav. Vol. CXI 11. 
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much attention; there are about twenty reports of such cases in 
this part of the world. 

No complete disquisition.on the subject need be given here 
as it is fully dealt vitli in tlie publications quoted above. Some 
points will be touched upon in the Discussion. 

I he following facts may be given for purposes of orientation: 

According to Steinitz (35) a distinction is made between two 
clinical pictures: circumscribed calcinosis and universal calcinosis; 
first and foremost they represent a difference in occurrence, but 
as a rule their course is different too, especially with regard to 
prognosis. Delimitation between the two forms is not sharp. 
Wnicthcr or not an original circumscribed form can develop into 
the universal form is an undecided question, and especially we do 
riot know if there is a difference in aetiology and pathogenesis 
between the two pictures. 

Circumscribed calcinosis: the deposits are not much diffused 
and in most cases occur in the form of pea-sized calculi in suheutis 
and cutis around the small joints of the extremities, especially in 
finger pulpac. The disease affects women especially, in and after 
the menopause; it causes only local inconvenience. The fingers be- 
come tender to pressure and joint movement may be restricted. 
Sometimes calcium is excreted after redness and inflammation in 
the skin, wdiereafter it is usual for new deposits to form. Patients 
often have sclerodermia or Morbus Raynaud, or suffer from more 
or less pronounced acrocyanosis. This also applies to the universal 
form. Prognosis is good quoad vitam. 

The following case record may serve as an example: 

Sent by the Finsen Institutets surgical department (J. 11515). A 
G2-year old unmarried masseuse, observed since 193G. Previously well 
on the whole. Menses normal, menopause 18 years old. Nine years ago 
(1933) a hard, tender nodosity appeared on the pulpa of the right index 
finger .some time after she had pricked herself there with a needle. Similar 
nodules appeared on other fingers during the next few years. The tenderness 
was so great that she had to give up her work as a masseuse, and in 1936 
she was granted an invalidity pension. Besides the extreme tenderness 
there were at intervals redness and swelling and abscesses at the site of 
the hard nodules. On three occa.sions incisions were made. Three years 
ago (1939) a pea-sized, red tender nodule appeared on the back of the 
right elbow. During the last few years she has suffered from blue and 
cold hands; there have been no paroxystic attacks of pain. 
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For some years tlie patient has complained often of tiredness and 
depression. Otherwise tlierc.aro no organic syin])loms. 

Physical examination (1042) shows a somewhat senile and depressed 

Upper oxtromilies: The sldn of the hands js .smooth and somewhat 
atrophic, soft, easily folded. The colour is slightly bluish (very blue at the 
time of several previous examinations). On tlie right liand, on the volar 
side of each of the three radial fingers, one can feel hvo subcutaneous, 
barely pea-sized hard nodules .adhering to the skin. On the left hand thcje 
is one nodule on each of the three radial fingers and one in the right vola 
manus. Some centimetres disfally to flic right olecranon is a pea-sized, 
red nodule on the radial side; it is hard and hot to the toucli. (Fresh 
calcium exudations). All the joints of the extremity are free. 

Lower extremities: Skin and joints natural. Under the transversal 
arch in the planla of the right fool are three keratoses, somewliat lender, 
about the size of a llirccpenny piece. 

Remaining examination reveals nothing abnormal. 

Blood pressure, haunoglohin, sedimentation rate, urine, serum calcium, 
serum phosphor, serum phospliatasis: all normal at repealed cxaminalion.s 
during the years. Blood uric acid a.m. Brochner-Mortensen (t)), in all 
four tests after ordinary diet in the period 12. 10. 41 to 21. 0. 42; 7.S, 10.1, 
7.2, 7.8 mg% (normal < S.fj mg%). 

Chemical analysis of calcium grains shows that they consists of calcium 
j)hosphale and carbonate. ^\'o uric acid. 

Histological examination of li.'^sue; amorphous concretions of calcium 
in subcutaneous connective tissue without inflammalory reaction. 

Radiograms through the years show an increasing number of calcareous 
deposits in the subcutaneous tissue of the hands. The deposits vary in 
size from millet to pea. In 1041 .small calcium concretions visible for the 
first lime in the subcutancons tissue of tlic forearm. Radiograms of upper 
arms and lower extremities .show nclliing nhnormal. 


Epicrisis: After llic menopause a deprossive woman walli a 
disposition for blue and cold liands has a .slowly increasing number 
of subcutaneous calcium concretions on both hands and forearms. 
The nodules arc so lender that she has to abandon her work as a 
masseuse and she is awarded invalidity pension. 

In addition to the nodules the .skin of the hands is atrophic and 
rather cyanotic. The joints arc ([uitc free. Examination reveals 
nothmg abnormal otherwise; in particular the lilood-chemical tests 
are normal. (Regarding blood uric acid, see Discussion.) 

rins IS a typical case of calcinosis circumscripta, the form 
tandcs/^^^ call »concrction.s calcaircs dcs atrophies cu- 
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Universal calcinosis: In this type the calcium deposits are 
very mimerous, especially around the large and small joints; m 
particular there arc numerous small deposits, )>f]uff». Apart from 
cuiis and suheutis, the calcium is also deposited in the muscular 
interstices, in connective tissue around nerves, in fascies and sinews. 
The calcium is almost always situated in the extremities, more 
rarely in the trunk and in the head. The disease is rare, occurring 
almost with equal frequency among both sexes. It is observed 
especially among relatively young people, and even in children. 
The disease is chronic and progressive and, besides causing local 
inconvenience, may affect the general- condition. A patient may 
become more or less stiff and helpless, and some die of infection . 
and muscular changes. Tlius very often it is a very grave disease. 

Below is a report of a case of universal calcinosis in curious 
combination with other diseases. 

Case report, 

A -IS year old man, married meclianic, sent to tlie medical amhulato- 
rium in September 19-11 for irealment for arthritis urica {J. 9537). 

Anamnesis: Has not had scarlatina or diplilheria. 

In 190.3 — w'hcn 10 years old — a piece of bone was removed from 
under llie riglil lieol, wliich liad become about 2 ^/,cm higher than the 
left liech 

In 1911 — IS years old — acute rheumatism. He liad pyrexia and 
.shifting joint swellings. Was treated at liome by his doctor; thinks he 
had no cardiac complication. As a result of the rheumatism be was rejected 
for military service. 

Since 1923, at the age of 30, he has periodically had pains in the Joints, 
including three well-marked attacks of gout; in addition, pains, swelling 
and redness of the left wrist, right elbow, and both ankles. Only slight 
attacks in the fingers and never any swelling of shoulders or knees. Has 
fell feverish during the joint attacks. In the period from 1936 to 1939 has 
been treated wdth inter alia 24 »Atopham> tablets (cinchophenj with good 
effect. 

In the autumn of 1939 he Uvice had joint attacks, for which he was 
treated in the medical department of Frederiksberg Hospital. 

From Hie case-book of the department (319/40) ^ we read; 

1. Hospitalized 23. S.~23. 9. 39. Diagnosis: Arthritis urica. Ill four 
days prior to hospitalization with pain, swelling, redness of left wrist and 
pain in right metacarpo-phalang. joint I. Taken »Atophan» tablets at 
home with some effect. 

1 I thank N. R. Christoffersen, M. D. physician-iir-chief at the Fredcriks- 
berg Hospital, for kind permission to make use of the record. 
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Piivsical examination revealed left wrist swollen, red and tender. 
Movement slightly reslrioled. The left elbow, which otherwise seems 
natural, lacks 40—15° of full extension. The other joints natural. 

On the anterior side of the right femur and on the left crus is a loose, 
longish infiltration. No tophi, and on the whole no other abnormity. 
Temperature was sub-febrile during the first eighteen days in hospital, 

the maximum being 38.2 on the second day. 

Sedimentation rote 31 mm. — 2 mm in an hour. Gonorrhoea lest: 
Urine test; normal, uric acid in blood a.m. Folin & Benedict (normal 
< 4 mg %): 20. 8. 30, 5.3 mg %, 2. 0. 42 7.4 mg %. 

Up to 1. 0. 30 be bad slight pains in various joints, but nothing abnormal 
could be found. After that he felt well. Treatment; bed, colchichin, cin- 
chophen, mud pack. 

2. Hospitalization 8. 12. 30.— 29. 2. 40. Diagnosis: Arthritis urica. 

During the month prior to admis.sion the patient lay in bed at borne 
on account of natlacks') in llie left foot, ankle and calf, llierc was also 
tenderness in both slioulders and both sides of the loins. T)io left nrist 
was normal. 

Physical examination; Slight tenderness to pressure on the shoulder 
and articulalio melacarpophal. joint I sin. On the anterior side of the right 
femur, localized to m. quadriceps femoris, rather severe tenderness. Left 
crus slightly thickened and very hot compared witli the right crus. Left 
crus a little lender to pressure. Left fool much .swollen and hot. Molilily 
of oiTic. talo-cruralis and falo-calcanciis greatly restricted. Other joints 
natural. 

Temperature sub-febrile the first 68 days in hospital, maximum 38.3. 

Sedimentation rate 16 mm — 1 mm one hour. 

Wassorniann and gono-roactions: — , Urine normal. 

Blood uric acid 9. 12. 39 5.6 mg%, and 30. 12. 39 6.1 mg%. 

A day or two after hospitalization there came swelling, pain and 
restricted motility of the right fool. 

On two occasions an attack of »arthvitis \n'ica» in the mclatarso-phal, 
joint of the right great toe. 

As on the previous hospitalization there was trouble in A’arious joints, 
especially in the left elbow and wrist, with some pain. The swelling of llic 
foot joints and of left crus varied a good deal, but bad practically subsided 
on discharge. Treatment as on first occasion. 

During the past Iwo years this patient’s condition lias been jicrfoclly 
good in periods, but he had joint attacks now and then as before. On the 
back of the right elbow a red, lender nodule lias appeared and emilled 
pus at intervals. At limes Ihcre lias been ubiood poisoning!) of the right 
upper arm from the fistula. The attacks subside to liol foniontations. 

Came to tlie Finsen Institute, mostly for pains in the right elbow. 
Lxaminalion here gave llic following; 

The patient’s appearance natural, perhaps somewhat younger than his 
age. Is quiet, not neurasthenic. 

Skull, eyes, longue, fauces; normal. 




Fig. 1, Calcifications in the subcutaneous tissue of the left foot. »Fluff*. 


Teeth: fairly good, one or two molars decayed. 

Heart, lungs, abdomen: natural. Blood pressure 145/80. 

Extremities: The skin somewhat dry, not atrophic or sclerodermic, 
colour natural. No skin disease of any kind. 

Joints: The outer joint of the left fifth finger thickened. Motility 
slightly restricted. Both wrists slightly thickened with some tenderness 
to pressure. Volar flexion natural, dorsal flexion only about 10°. 

Left elbow of normal appearance. Somewhat tender to pressure. 
Motility from 65 to 170°. 

Right elbow natural except for slight swelling and skin redness at 
the site of bursa olecrani. 

Other joints normal. 

No tophi on the ears, but closer examination revealed some hard 
nodules of varying size, mostly from grain to hazel-nut size, in subcutis 
and cutis on the radial side of the right wrist, on the radio-dorsal side of 
the left wrist, on the front of the right lemur (size 4x6 cm), back of the 
right knee, right achilles tendon, front of the left talo-crural joint and 
left dorsum pedis. 

Other examinations: 

X-ray: 

Radiograms were made of the whole body. 

Those of the extremities showed: Deposits of calcium in the subcu- 
taneous tissue on all the pictures. It is well marked on the fingers and 
around the wrists and elbows; on the volar side of the left elbow is a nut- 
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Fig. 2. Large calcium deposits around the left Knee. 


sized calcification on the .site of fossa corono'ideum ulnae; on anlehrachia 
tliere are reiver, finer deposits. In the soft parts over Uic riglit clavicle 
are tivo pea-sized calcifications. Around the ankles the subcutaneous 
and intmUlial tissue is quite marbled ivilh calcium, on the feel the con- 
cretions are as fine as fluff (fig. 1). Under left tuber calcanei is a calcium 
concretion 3x1.5 cm in size. 

Calcifications arc also visible on crura; around the knee joints consi- 
derable quantities; in the hack of (he right knee several nut-sized calci- 
fications (fig. 2). 

On the medial side of femora is an irregular, longish calcification ivilb 
a suggestion of osseous structure; it is about 15 cm long and apparently 
lies in one of the muscle interstices (fig. 3). 

On the pictures of tlie pelvis there are livo phlcboliles. On the right 
crista iliaca is an irregular bone formation, 5 cm ividc and 2 ^4 cm high, 
in structure and appearance resembling a» oslcojdiyle. 

On the side of columno, 5 cm to the left of the 3rd and 4th lumbar 
vertebrae are livo calcifications, one poa-size, slightly marbled, the other 
nut-size. They are both outside (he kidney shadow. 

1. V. uvogiaph; natural. 

Radiograms of Jungs, liearl and skull; natural. 

Sella turcica; someivlial small, of natural shape. Dimensions 8x5 mm. 

All bones arc normal in appearance, as also all joints except for minimal 
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Fig, 3, Calcifications with a suggestion of bone structure, from the right 

femur. 

changes like arthrosis deformans in the wists. Nothing in the pictures to 
suggest arthritis urica. No gall stones to be seen. 

Roentgen diagnosis: Calcificatio interstitialis universalis, (signed 
Worning). 

Sample borings were made 21. 10. 42 at the Radium Station througJi 
skin and calcareous deposits on the right femur. The tissue gave no murexid 
reaction. 

Histological examination: 

Epidermis seems somewhat flattened, corium poor in nuclei, continuing 
into the subcutaneous connective tissue and fatty tissue in which are 
groups of sweat glands. In the subcutaneous connective tissue are deposits 
of large, irregularly shaped, sometimes rather spongious flakes of amor- 
phous substance which stains blue with haematoxylin like calcium. Deli- 
mitation against the connective tissue is quite sharp, and apparently the 
tissue does not react to the calcium deposits: in particular there are neillier 
round-cell infiltrates nor intrusive giant cells (fig. 4). 

In Gieson-stained sections the connective tissue in places is poorly 
stained and poor in nuclei indicating local degenerative changes. At several 
places in the calcium deposits there is a distinct organization of the tissue; 
there are tissue formations recalling bone spongiosa, there being diffuse 
.cell nuclei inside the calcium substance surrounded by a clear cavity 
(fig. 5), at the same time, on the border to the connective tissue the latter 
is denser in places, especially in the form of augmented cell nuclei, like 
the development of a periosteum. There is no doubt that the picture is 
one of actual ossification of the connective tissue. 
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Fig. ‘1. .Vmorpiions calcium dcposit.s in suhculis on the right femur. No 
reaction in the surrounding connective tissue. 

Stain: liaomatoxylin-eosin. X circa .300. 



Fig. 5. Incipient bone formation in subcutis on right femur Cell nuclei 
|.y cavities lying dlllusely 1„ ll.e\alci™";,,,;,,ll,c;. 
Jiiain: van Gieson-Hanson. x ca. ;i00. 
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Tabic 1. 

(loses of calcinosis with increased biood uric acid. 





Uric Acid’ 

L 

1 





No. of deter- 


Autlior 

Sex 

Age 

llighcsl 

minalions 

Remarks 


value 

mg% 

of in- 
creased 
values 

in all 


Calcinosis circninscripla 







1. Weil & Weismann- 

Xcltcr (43) 

0 ' /In 

o 

f 

0 

52 

47 

67.8 

8.5 

Several 

Several 

Several 

Several 


3. Garcln & nl. (14) 

0 

05 

5,1 

1 

1 

Adenoma 

thyreotoxic. 

•1. Weissenbach & al. (10) 

0 

T 

50 

4.8 

1 

1 


5. 1 loucke & Warem- 

0 

80 

5.4 

1 

1 


DdUrg v-‘*J 

r. * 

o 

00 

ca. 5 

1 

1 

Insuff. cordis 







exophtalmus 


0 

57 

4.4 

1 

Several 


/, u iJSOii ••••••*•*' 

$ 

62 

10.1 

1 

4 

Diagnosis of 

o. J'^OuCr^Ciif u* 

(J 

73 

11 

1 

1 

iK J\^ul^^ / * 






calcinosis 

uncertain 

Calcinosis universalis 

10. Pedersen, J 

6 

48 

11 

7 

8 

'Normal 


* ror a- 

" For N™'!'cr7“an® o'H" ^ 

Inc <■ 4 — 4.5 jng%. ,voc omnloved. Normal values; 

<8.5 me I < S J mg % “ orttory diet'. Bolh the l«Ucr Md Follns' 
diiods were used in Case 10. 

Diagnosis, Dogoneralivo Canges » «.e cFc— conneoUve tissne 

bculis on llie anterior ^ mq) revealed both calcium 

Powder diagram a.m. ® ^ Chemical analysis shows that 

ladows to consist of colloida ap ^ cholesterin. 

,e samples contain a bumen but B. Sc., and J. B. 

:;”gosr. ^ 
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Table 2. 

Cases of calcinosis wUli high cholcstcrin values. 


Aullior 

Sex 

Age 

Cliolcs- 

tcrol 

mg% 

Meta- 

bolism 

Remarks 

Choles- 
terol in 
Con- 
cretions 

Calcinosis circumscripta 







i. Wilson (51) 

$ 

57 

480 

normal 


-T* 

2. Weissenbach and al.(47) 

$ 

55 

290 

» 

' 

(-f) 

3. Ducasse (11) . 

0 

T 

50 

270 


Access of 

+ 






G.allstoncs 


4. Weil & Weismann- 







KcUcr (43) 

0 

*r 

52 

250 

115 


"T" 

5. do. 

$ 

47 

250 

119 



6. Weissenbach and al.(48) 

? 

41 

234 

120 


(+) 

7. Steiiiitz (35) 

? 

82 

230 


Accc-ss of 







Gallstones 


Calcinosis universalis 







8. Grenaud & Lcscocur(15) 

$ 

9 

230 



T" 

9. Pedersen, J 

<S 

48 

277 

107 

Hypogo- 







nadism 

“T 


Tlie folIoAving results were also found; 

Weight 70 kg, height 104 cm. Urine normal, both microscopically 
and chemically. 

Wassermann and Gono-reactions: — . Haemoglobin % 105. Leuco- 
cytes 7000. Erythrocytes 5.1 million. Index colour 0.9G. Differential 
count of white corpuscles normal. No basophil red corjniscles. Sedimen- 
tation rate 7 mm/1 hr. 

Icterus index, blood urea, serum chloride and bicarbonate, ascorbic 
acid, antistreptolysin titer, normal. Standard metabolism and glucose 
tolerance test, normal. 

Serum calcium: 10.4 mg%. Scrum pho.splior ,3.0 1 mg%. Serumplios- 
phatase 43 units {normal). 

Blood uric acid a.m. Brochner-Mortensen (9), in all four tests after 
ordinary diet in the period 12. 9. 41 to 27. 1. 42: 9.1, 10.3, lO.O, 11 mg % 
(normally <9.5 mg%). 

Serum choleslerin 3. 12. 41 275 mg%, 29. 1. 42 279 mg% (Gortz (IS)]. 

Hormone analyses^ of 24-hour urine 4. 12. 41 and 29. 1.42. 

Gonadotropin: > 50 mouse units and circa 50 mouse units respectively 
(normally < 50 m.u,). 


Institute’s hormone depart- 
lUcnl {Chief. Dr. Chr, Hninhurger) making use of iJie dci>arUncnt\s usual 

innfTinrlc fcon n rt r. ■, . ‘ ' 


.methods [see e. g. Hamburger & Godlfrcdson (20)]. 
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Oestrogen: >20 <50 mouse units at both analyses (normal). 
Androgen: 14 I.U. androsteron at both analyses (normally > 20 1.U I 
Preliminarily the patient has been treated with short-wave diathermv 

ment ' noteworthy improve- 


Treatment had to be discontinued for a time on account of lymph- 
angitis in the right upper arm from the calcium fistula on the elboiw ' The 
lymphangitis subsided to hot fomentations Avith the patient in bed. 

Regarding his family the patient states-that no other case of calcinosis is 
known, but his mother is an invalid from rheumatism. 

The lady kindly consented to an examinalion at home and to the 
taking of a blood sample. She is 74 years old. Three normal partus. Meno- 
pause twenty jmars ago. Pleurisy twice in her younger years, otherwise 
Avell. For (he first time about twenty years ago had pains in ankle, knees 
and thumbs. Often had pains since then, but never redness or acute 
swellings of the joints, nor has she eAmr had an attack of gout. Does not 
think she has had pyrexia. In the course of time, the last thirteen ears 
especially, the hands, knees and feet have slowly and steadily’- become 
SAVollen and deformed. vSlie has been an invalid these last four years, being 
practically unable to walk on account of her knees; she is unable to dress 
herself. 

Has been treated witli acetylsalic 5 dic acid, but never »atopham>. 

Physical examination: a mentally well-preserved, adipose, invalid 
woman. Her joints give the picture of a typical progressive primary chronic 
polyarthritis Avith marked deforming and subluxation of the fingers, AA*hich 
deAdate ulnarly. Marked atrophy of the hand muscles. 

The knees are much thickened, deformed, Avith little motility and 
audible grating. EiboAvs and ankles less affected. Other joints seem natural. 
No tophi of any kind perceptible by palpation. 

Urine normal. Sedimentation rate 30 mm/1 hr. Haemoglobin % 78. 
Erythrocytes 4.49 millions, leucocytes 7,800. Differential count natural. 
Blood uric acid normal 3.8 mg% (Folin & Benedict). 

X-ray photography could not be performed. 

Commentary: There is nothing to suggest a diagnosis of calcinosis or 
arthritis urica, thougli these diagnoses cannot definitiAmly be ruled out 
after the examinations made. 


Epicrisis: A 48 yeaT old man. Wien a hoy had a piece of cal- 
cium concretion removed from one heel. During the past thirty 
years has suffered from many attacks reminiscent of uric acid 
gout in various joints, most frequently in the great toe, ankles 
and AATists. Treated tvice in hospital and several times at home 
for arthritis urica. 

Examination revealed a universal calcinosis vitli particular 
localisation periarticularly. There was also constantly increased 
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blood uric acid. The joints present no sign of arthritis urica, and 

there is no uric acid in the concretions. 

Next, there are high blood cholestcrin, increased gonadotropin 

and reduced androgen excretion in the urine. 


Discussion. 

We have made the following diagnoses on this patient. Calci- 
nosis universalis, arthritis urica or uric acid diathesis and hypo- 
gonadism. 

The diagnosis of calcinosis is an obvious one. As mentioned, 
there was no skin diseases. The concretions began at the latest 
in boyhood, and the disease has been rather benignant despite 
its wide diffusion; his ability' to work is somcwliat reduced, how- 
ever, mainly owing to pains. 

The diagnosis of arthritis urica is based on the increased blood 
uric acid. A total of eight tests in the course of 30 months with 
various methods the blood uric acid was found to be greatly in- 
creased on seven occasions. 

The patient’s joints arc very little affected, clinically, beyond 
wlial is due to the calcinosis, and rocntgcnologically there is no 
sign of arthritis urica; as such finds can be made even after several 
years of arthritis urica, this does not argue against the. diagnosis. 
Furthermore, we may preclude other w’ell-known causes of the 
increased blood uric acid, e. g. infectious disease, blood disease, 
renal and cardiac insufficiency, and X-ray treatment. His nume- 
rous acute attacks of ogoutft do not .support tbe diagnosis of arthritis 
urica. The latter is not uncommonly mistaken for calcinosis, 
c.spccially in its circumscribed form, because the concretions in 
themselves may cause acute pain, swelling and redness; as they lie. 
chiefly around the joints it may often be difficult and even impos- 
sible to distinguish between the two conditions. 

The question now' arises: Arc this patient’s acute attacks the 
result of calcinosis or arthritis urica? That the concretions have 
caused him acute pain w’c know' from his second hospital period at 
Frcdcriksberg, wdicrc there were pain and tenderness at the middle 
of the right femur, wbere on his first ho.spitalization an infiltration 
w'as fell, from wdiich later on a piece of calcium w'as removed at the 
Finscn fustitutc. It is quite possible that the periarticular de])osits 
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may also be the cause of the other attacks. This being so, it cannot 
be decided wliether arthritis urica alone caused the pains, nor can 
that possibility be dismissed. 

Accordingly, wc must assume that Ids acute »joint attacks» 
were caused especially, and perhaps exclusively, by the calcinosis- 
but there is the possibility that uric acid diathesis was a contri- 
butory cause. 


About the year 1910 the term calcium gout was introduced by 
German authors [Minkowsky (28), Wichman (50), M. B. Schmidt 
(33) and Umber (40)] for circumscribed calcinosis. This was based 
in the first place on - the exterior similarity of the calcium deposits 
with urate concretions in the case of arthritis urica, small hard 
nodules round the joints in or under the skin, fistules excreting 
chalky masses, acute attacks of pain, redness and swelling around 
the joints, and in the second place on the notion of a calcium 
diathesis of the same nature as uric acid diathesis. Weber (42) 
and Teissier (38), who were the first to describe calcinosis, have 
in fact dravm attention to these obvious comparisons. Thus there 
is a question of a parallelization of calcinosis with arthritis urica, 
not of. a confusion or indeed of any close connection between the 
two diseases. 

In a large number of the cases of calcinosis published in the 
literature determinations were made of the uric acid in the blood. 
A perusal of these results shows that the uric acid is nearly always 
normal. 

Table 1 shows those cases where increased blood uric acid was 
found. The present author’s cases are also included. 

Eight out of ten cases were women in and after the climacteric 
period v*dth circumscribed calcinosis. Moreover it is characteristic 
that as a rule there is only a single uric acid determination, or 
the uric acid was found to be slightly increased in one out of several • 
tests. In no case did the increased uric acid occasion further ex- 
amination; indeed, as a rule it is not commented upon, nor do the 
case reports suggest arthritis urica. 

However, an exception must be made vdth Weil & Weissmann- 
Netter’s (43) two patients, for whom the values seem to be the 
averages of several determinations. The patient with the much 
increased value of 67.8 mg % had once had acute pain and swelling 
of »la region mediotarsienne», without redness and vithout pyrexia. 
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At the time the case was regarded by her doctor as arlhiitis urica. 
Calcium was demonstrated only in the soft parts of the hands. 
Biopsy revealed no uric acid in the calcium deposits. 

It A\ill be seen that tlic Avoman vnlh calcinosis circumscripta 
referred to in the present work (Table, No. 8) is of tlie same type 
as most of the post-climacteric women quoted earlier in tlvc literature 
as liaving local calcinosis, wthoul clinical arthritis urica, but 
with increased idood uric acid as the result of one test. 

It is improbable that there was any uric acid diathesis in these 
cases; the cause of the momentarily increased blood uric acid must 
remain an open question. In two of the cases it may perhaps be 
explained by cardiac insufficiency. 

In the case reported b}' Krauss (27) the diagnosis of calcinosis 
is unverified and doubtful. There were only two small concretions 
at one heel. 

Constantly increased blood uric acid in conjunction with uni- 
versal calcinosis as in our ca.se is unique. Whether there is a 
pathogenetic connection or not cannot be determined. One might 
consider whether the calcium is not deposited in old deposits of 
urate. One weighty argument against this probability is the ana- 
lysis of the two pieces of calcium, which contained no uric acid; 
no uric acid has ever been found in the deposits of calcium in cal- 
cinosis, An analysis of a fresh concretion might help to solve this 
problem. 

The elucidation of these interesting points is hindered first 
and foremost by the fact that the individual observer secs only few 
instances of the disease. In future the blood uric acid should be 
determined several times in all cases of calcinosis. 

Finally, there is tlie diagnosis of hypogonadism. As will be seen, 
the patient had high blood cholestcrin, and the hormone analysis 
revealed increased gonadotropin secretion and reduced androgen 
secretion. (With the methods used here the riormal values for men 
of this patient’s age-group arc<50m.u. gonadotropin ami ^20 
i.u. androgen [Hamburger (19) and Hamburger &Halvorsen (21)]. 
Ihe blood cholestcrin and hormone analysis give exactly the 
same values as those found in castrates and hypogonads. [Seee.g. 
Teilum (37), Hart Hansen (22), Hamburger and nl (19, 20, 21)]. 

On further examination nith reference to hypogonadism the 
patient stated that he has not had parotitis, docs not suffer from 
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excessive perspiration or heat, and that he is not depressed or 
nervous ibido normal earlier, decreasing the last tew years 

Last coitus two months ago. Shaves every other day. Body hair 
scarcely reduced, ^ 

Physical examination: As already stated, of normal build and 
weight. Genitalia of normal development, no palpable atrophy of 
the testes. Prostate not definitely diminished. Skin fine and dry 
Normal hairing of linea alba and pubes, but only sparse growth 
in axilla, while breast, thighs and legs have no terminal grovdh. 
Head hair natural. Standard metabolism normaX as already 
mentioned. 


Thus the clinical examination revealed no particularly out- 
standing signs of hypogonadism, but after the laboratory finds 
described there can be no doubt of its presence. As we know, no 
characteristic #castrate type» can be set up, even for castrated 
males [Sand (32)]. 

In the literature the \\Titer has found one case of calcinosis in 
a hypogonad male, described by Werther (49). This was a sixteen 
year old male vdth sclerodermia and circumscribed calcinosis. He 
had no pubic hair, his voice was high and testes no more than 
bean-sized. Serum cholesterin was not determined. 

In contrast to what is the case Avith uric acid, blood cholesterin 
is only rarely tested for in calcinosis. In some few instances it has 
been found to be high when the limit is somewhat arbitrarily put 
at 230 mg % (the methods of determination are usually not men- 
tioned). 

In the literature available to me I have found the folloAving 
cases (Table 2). The author’s own case is also included. 

The first seven have the following features in common. A single 
determination shoAved a high cholesterin value in AA^omen during 
and after the menopause. In Wilson’s case (51), hoAvever, there 
AA-ere several determinations. They all have calcinosis circumscripta. 

There is no general agreement as to hoAv high the blood chol- 
esterin must be before there can be a question of pathologically 
increased values. Particularly in Avomen during and after the 
menopause it is stated by some authors that the cholesterin Avas 
higher. Kaufmann & Muhlboch(26) in certain cases observed 
incased cholesterin during the physiological chnjaclenc, and 
Bokelmann & Mnhlboek (6) found an average increase of about 
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40mg% after the age o( fifty in the course of an investigation 
of serum cholesterin among rvomen of various age groups. Af er 
roentgen castration there is a distinct increase, of scrum-choiestern. 

^ On this background most of the blood cholesterin values 
published are not remarkable. WHiat i.s more, Ducasse s patient (11) 
Ind possibly Steinitz’s (35), had a disease of the liver-bile passages. 

In the patients of Wilson (51) and Weissenbach & al. (47) 
metabolism was normal. (In both cases the cholesterin values 
became normal under thyreoidin treatment). Taken as a whole, 
the authors were unable — or did not try — to find any explanation 
of the high cholesterin values (which, as already slated, ma)'' of 
course hot be particularly remarkable, except for Wilson’s (51) 
and Weissenbach & al.’s (47) cases). 

This also holds good of the only case of calcinosis universalis, 
where Grenaud & Lcscoeur (15) found 230 mg% in a nine-year old 
girl. These authors vTite: dNous avons trouve uhe hype.rcholcsle- 
rolemie marquee, sans pouvoir en tirer dc conclusions.)) 

• Although the number of those examined is not c.spccially large, 
we may assume that high cholesterin values arc scarcely the rule 
in calcinosis. The question then arises of whether a high serum- 
cholesterin value when found has any bearing on the calcium 
deposits. Cholesterin is readily deposited, as for example in the 
case of gall stone. Both Duca.ssc (11) and Weissenbach & al. (47, 
48) found a very small quantity of cholesterin in the subcutaneous 
calcium nodules, but neither Stcinitz (35) nor Wilson (51) found 
any at all. Nor was there any trace in our patient ; and on the 
whole there is no cholesterin in the deposits, as is proved by the 
. many analyses of concretions in cases of calcinosis. 

Consideration has been given to the suggestion that high chol- 
esterin values by radiation mih ultraviolet rays might give rise 
to endogenous hyper-vitaminosis D, which causes the calcium to 
precipitate. Wilson (51), Weissenbach, Basch & Basch (44) and 
Grenaud & Lescoeur (15) have all gone into this suggestion, which 
Wver ,v,ll hardly suffice as a general cxplanalion of calcium 

beam anv cT„f‘ “"1 r 'OTbSonadisn. 

iJcars any close relation to calcinosis. • 

The aetiology and pathogenesis of calcinosis arc not known, 
Acta mcd. scandinav. VoL CXlll. 
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«-ith tl,e result thnt i„ the cou«e of time investigators have turned 

heir attention to various possibilities, one being disturbances 
Of internal secretion, '^ludnces 

In support of the suggestion of an hormonal pathogenesis it 
s said that circumscribed calcinosis occurs almost exclusively in 
females, and mostly during and after the menopause. Furthermore 
there have been coincident occurrences of endocrine affections and 
calcinosis. ^ There are reports of about ten cases of struma (see 
Steinitz (35)], a few with signs of hyperthyreoidism [Strauss (36), 
Duiham (12), Garcin & al. (14)], and one or two with signs of 
hypothyreoidism [Guhrauer (17), Bertolotti (4)]. There are also 
cases . of menstruation anomalies, especially amenorrhoea [see 
Weissenbach & al. (45)]. Tiiere are some few reports [e, g. Pontop- 
pidan (30)] of more or less marked »p]uriglandular insufficiency)) 
and infantilism [Bruusgaard (8), Holten (23) and Akobdzanjanz (1)].. 

From this one can merely conclude that there may be some 
correlation between calcinosis and certain changes in the endocrine 


system, but tliere is nothing to indicate any real causal connection; 
nor does there seem to be any question of correlation with a dis- 
turbance in any particular endocrine organ. 

Finally, the picture of »pluriglandular insufficiency)) and infan- 
tilism in the case of universal calcinosis may be due to the lowered 
general condition as a result of the calcinosis. Autopsy of three 
calcinosis cases [Verse (41), Hunter (25) and Durham (12)] revealed 
nothing abnormal in the endocrine organs. 

On account of its relative rarity an endocrine disease can 
scarcely be any common denominator of calcinosis. ^ 

Disturbance of the blood stream seems to be an important 
cause of calcinosis, at any rate in its circumscribed form. This is 
argued by the very marked correlation between calcinosis and an 
acrocyanotic condition and sclerodermia. The histological examina- 


1 Goidzicher (16) states that blood uric acid is increased in female eunucho- 
dism and female castrates, whereas uric acid is not mentioned in conjuncticn 
with the climacteric or in males. He also states that uric acid in the blood is 
constantly increased in cuery form of hypophysial affection, but perhaps 
especially in hyperpituitary conditions. In this he is in agreement with Rowe 
& Mortimer (31), who among 400 patients with various kinds of hypophysial 
affections found blood uric acid ^4 mg% (excluding cases of nephritis and 
arthritis nrica) in 31 per cent, with equal frequencies among hypopiludanj and 
hyperpiiuiian/ cases. These investigations require further confirmation. The 
subject is but little examined, for which reason these findings have not been 
included in the present author’s conclusions. 
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lion in our. case supports unambiguously the view tliat it is a 
matter of calciuni deposits in areas of degenerate connective tissue. 
As stated, the pathogenesis of calcinosis and the affections associated 
witli it — sclerodermia, dermatomyositis, etc. — is as yet un- 
known. 

In conclusion it may be said to be very rare that true bone 
with cells and lamellae are formed in the case of calcinosis (fig. 5). 
Apart from the example described above it is mentioned only by 
Schulze (34), Becher (3), Breda (6) and Thygesen (39). It is also 
possible that it took place in one of Moberg’s cases (29). 



Appendix. 

Chemical Composition of »CaIcium Deposits)) from a 
Calcinosis Patient. 

By 

■AKSEL TOVBORG JENSEN and J0RGEN E. THYGESEN. 


Tlie analyses comprised two preparations: 9532 (left crus) and 
9537 (right femur). No. 9532, which weighed 1.57 gramme, was 
a tough, brownish lump* with a hard central core. As it was moist, 
it was dried in the exsiccator over sulphuric acid. After five days 
it was dry, and the tough outer part, consisting of mucsle fibre 
etc., was cut away. There remained a stony core (weight 0.16 g), 
part of which was reduced in an agate mortar to a greasy paste. 
This paste was three times stirred with ether in the mortar and the 
ether decanted off after standing for a time. Between the washings 
the residue was further reduced,, the resultant being a convenient 
white powder. During pulverization it was observed that the core 
was brittle and inelastic; it did not jump sideways during crushing 
as pieces of bone do. The ether extract from the core, like that 
from the excised soft parts, gave a negative reaction for cholesterin 
a.m. Liebermann-Burchardt. Some mgs of the powder were used 
for making a roentgen diagram according to Debye-Scherrer. The 
diagram showed that the powder consisted of a colloidal apatite 
of a dispersion degree similar to that of bone phosphate. ^ 

1 The calcium phosphate in the bones of vertebrates varies in dispersion 
degree in different bones and under ditterent conditions, i. e. the apatite par- 
ticles are not always of the same size, but the question has not been fully 
elucidated experimentally. The- particles in the preparation examined are m 
any case, like those of bone phosphate, of colloidal dirnensions and much ' 
ler than those of the likewise colloidal hydroxylapatite Caj (P 04 ) 30 H, whic i 
can be prepared by precipitation in alkaline liquid at 100°. 
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The remainder of the core was clicmically analysed after the 
method indicated by the authors for examining urinary concretions; 
this is justifiable, as it is the same substances that one would expect 

tofind. The analysis gave calcium and phosphatc„ahttIc carbon , 

faint trace of magnesium, but no oxalate or unc acid. Both crys- 
tallographically and chemically the core was thus very similar 

to bone, , aM , 

No. 9537 weighed 0.03 g and gave, 0.014 g powder. Ihe x-ray 

diagram of it showed that this substance too was apatite, but 

of somewhat higher dispersion than No. 9532. 

Th 3 Royal Veterinary & Agricultural Gillcgc, Chemical Laboratory, 
Copenhagen. 

T ifArflliiro. 


A. Tovborg Jensen and Jorgen E. Thygesen: Ugcskrill for Laiger J05, 
970, 1941. {Method of chemical analysis). A. Tovborg Jensen; Acta cliir, 
scand. ss, 473, 1941. (Last article of a series dealing witli radio-crystallo- 
graphic analysis of urinary concretions). 


Summary. 

The autlior reports on two cases of- calcinosis, a ty])ical 'circum- 
scribed calcinosis in a woman and a universal calcinosis in a man. 
The latter had a constantly increased blood uric-acid value 
throughout thirty months of observation and numerous acute joint 
attacks. He also had high blood cliolestcrin, increased secretion of 
gonadotropin and decreased androgen excretion in the urine. 

Cases of calcinosis wtli increased blood uric acid and villi a 
high blood cholesterin content are collected from tlie literature 
and the bearing of these increased values on calcinosis is discussed. 

Illustrations are provided in the form of three radiograms and 
two microphotograplis. 

In an appendix by Aksel Tovborg Jensen & Jorgen E, Thygesen 
IS found a report of the chemical composition of calcium deposits 
trom the universal calcinosis case. 
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530 Pneunsonic Patients treated with Chemol herapeutics. 

By 

N. I. NISSEN and KNUD SKADHAUGE. 
.(Sabmillcrt lor iniblicniion Dcctinbcr 17, W 
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Sulfamclliylliodiazole (2-sulfanilaniido-5-niclhy]-l, 3, d-tiociia- 
zole) was prepared first by Vonkcnnel & Kinimig (1910) in Ger- 
many and, independently of llieni, by K. A. Jensen & Passing (1911), 
in Denmark. Recently, in February Wi2, experimental studies on 
the toxicology of this drug and its cffecl in vitro and in vivo ngain.s} 
pneumococci and other microorganisms were reported by Ander- 
sen, Schmith & Sobye who also ])rcsenlcd the first clinical experien- 
ces wth this drug. They found its effect in vitro to be -1 — 8 lime.s 
stronger than that of sulfapyridinc... In vivo (experimcnls on mice), 
on the other hand, it was considerably le.ss protective than suifn- 
pyridine, possibly on account of its more rapid excretion and, con- 
sequently, lower concentration in the blood. Comparative studies 
on the toxicity of Lucosil, sulfapyridinc and sulfathinzolc .showed 
Lucosil and sulfapyridinc to be le.ss toxic than sulfathinzole, because 
the latter has a greater tendency, to crystalline precipitation in 
the urinary tracts. — On ireaiment of 50 pneumonic padenis Lucosil 
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E 693) and suUathiazole (Cibazol), and a daily dose of up to 
6-7 g for ^5 days (total dose of 10-44 g) gave practically no 
mconyement by-effects. As l,g-e//ecls thus were far more i„/reL„, 
With this drug than with the hitherto employed sulfonamides, the 
authors arrived at the conclusion that Lucosil is superior to sulfa- 
pyridine and sulfathiazole. 


Quite opposite results were recorded in April 1942 by Rune 
FVisk, in Sweden. He employed the same preparation and, like the 
above-mentioned authors, demonstrated that this substance is 
excreted considerably more rapidly than the other sulfonamides 
and, with the same dosage, its concentration in the blood is lower. 
Even with a higher dosage (2 g + 2 g 4- 1 g and so on every 4 hours) 
than usually employed for sulfonamide therapy in pneumonia he 
was not able to obtain a concentration of the drug in the blood suffi- 
ciently high for the therapeutic purpose, in his opinion. His mate- 
rial was rather small, comprising only 15 treated patients wth acute 
infectious .diseases. Of these patients, 11 pneumonics reacted satis- 
factorily to the treatment, while 2 showed no effect. In 50 % of the 
cases, however,, the author found an increase in urinary non-protein 
nitrogen and oliguria, in 2 cases even in an alarming degree. Frisk 
concluded that in Lucosil treatment with a sufficiently high dosage 
the risk of toxic kidney complications is too great, and that ike sub- 
stance, therefore, offers no therapeutic advantage over sulfathiazole. 

Finally, Aim has reported his employment of this drug in 7 cases 
of severe acute infectious disease in children, including Pfeiffer 
meningitis in one patient, vdth excellent results. The author empha- 
sizes strongly that in comparison to sulfathiazole and sulfapyridine 
this drug is almost entirely free from by-effects. 


Writers’ Results. 

When we decided to try out clinically the preparation designat- 
ed as Lucosil \ the toxicity of sulfamethyltiodiazole and its effecti- 
vity in animal experiments had been elucidated adequately by 
Andersen, Sohmitli & Sobye (personal communication). 

Material, Technique and Dosage. 

1 We are "obliged to Lundbeek & Co. for the generous supply of this drug.. 
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From December )9« to July 1942 oil our patients .vith acute 
inlections of the lungs and numerous other acute 
were treated wth Lucosil. The present paper mU deal onlyrvitl 
the treatment of 132 pneumonic patients. As to the character ol. 
the material, the technique of treatment and exam.nat.on together 
with dosage, the reader is referred to previous reports from this 
department on sulfonamide therapy. On the whole, the dosage for 
the various age-classes has been the same as given for sulfamothyl- 
thiazole and snlfathiazoie treatment (Acta med. Scandmav. CIX, p. 
417, 1942 and CXI p. 1. 1942) though a little larger for infants and 
young children, as illustrated by the following examples: 

1) 3 months: 1 tahl. (0.5 g) + % + /4 every 4 hours; 

altogether 12 times = 3 % g. 

2) 7 months: 1 tabl. -f 1 + 1 every 4 hours; altogether 18 
times = 9 g. 

3) 13 months: 1 tabl. + 1+1 every 3 hours the first day, then 
everj^ 4 hours the 2’ day and every 6 hours the 3’ day, making a 
total of 9 % g in 3 % days. 

4) Children over 2 years: 2 + 1 + 1 tabl. and so on every 4 
hours for up to 4 — 5 days. 

5) Children from 8 to 10 years: 3 tabl. + 1 % + 1 14 ^^nd so on, 
or 3 tabl. +2 + 1 and so on, for 4 — 5 days. 

6) Children over 10 years were usually given adult dose: 4 tab]. 
+ 2 + 2 and so on for 4 — 5 days, but with discontinuance of the 
night dose after 3 days. 

This treatment is continued till a normal temperature is obtain- 
ed, though not for more than 5 days. If a fall in temperature is not 
obtained after ^8—92 hours, a change was made to another chemo- 
therapeutic, as a rule sulfapyridine (M & B 693) just as in treatment 
with other sulfonamides. 

For tlie sake of space we have omitted here to give a detailed 

tabulation of the patients similar to those presented in the earlier 
papers. 

Therapeulk Results. 

A thorough comparison of the sulfamethylthiamie, sulfalhia 7 ,olo 
nd Lucosil matenals show „„ particular difference as to the .auc 

£ d (Swe°2 0 enconl 

( ble2). On the other hand, the Lucosil material appeared 
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Correlation of Therapeutic Results Obtained with Salja- 


Sulfamethylthiazole (SMT) 
(Alfred Benzon) 

No, of 
patients 

Died 

urttJl OUl/a- 

Sulfatliiazole (ST) 
(Chemosept) 

SMT alone 

55 

4 

ST alone 

» -f M & B 693 

13 

1 

» -f M & B 693 

'> -f serum , 

7 

1 

» -p serum 

» -f- M & B 693 - 1 - serum 

» -f serum +M &B 693 

2 

0 

Total 

75 

6 



Case morlalily lor: SMT alone, 7.3 % Lheniot ept alone, 7 1 % 

* T’otal, 8.0% Total, 8.5% 


on the whole to include several more exhausted patients, on which 
account we now and then, especially in the beginning of the Lucosil 
period did not venture to omit replacing Lucosil with a preparation 
that had been tried out more extensively, in particular sulfapyridine 
(hf & B 69S) when 2 — ^3 days’ treatment failed to have the desired 
effect on the temperature. As a rule, however, the pneumonias 
which did not yield to Lucosil were found not to have any ten- 
dency to yield to other sulfonamides. The outcome of the Lucosil 
therapy as compared to the treatment vith sulfapyridine, sulfa- 
thiazole and sulfamethylthiazole is evident from Tables 1 and 2 
and Figs. 1 and 2. 

Of the entire material 11 patients died: 

1. Male, 3 months old, admitted on the 8’ day of illness. No effect after 
two daj^s’ Lucosil therapy; then treatment with M & B 693 for two daj^s, 
also without any effec. Autopsy; Pneumonia of the right upper lobe. 

2. Male, 2 years old. Lucosil therapy fronr 4’ to 6’day of illness, suifa- 
thiazole from the 6’ to 8’ day, both remedies without any effect. Staphy- 
lococcus aureus was isolated from pleural effusion. Autopsy; Extensive 

pneumonia and beginning empyema. 

3. Male, 50 years old. Pneumonia produced by Type 6. Lucosil therapy 

from the 9’ to 12’ day of illness, without effect. Autopsy; Bilateral bron- 
chopneumonia. . , 

■1 Female, 50 years old. Type 3, bilateral bronchopneumonia -f 

bronchiectasis. At fiiM, good effect from Lucosil; subsequent, the patien 
died of gangrene of the lung. 
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1 . 

mdhyllbiazolc, Sulfathiazole, and SulfamclhyUiodiazolc. 


No. of 
patients 

Died 

Sulfamethyltiodiazolc 

(Lucosil) 

No. of 
patients 

Died 

112 

8 


[Liicosil alone 

109 

5 

3 

1 

1 


1 

+ M & B 093 

G 

2 

1 

' 0 


» 

+ lAf & B 693 & ST I 

3 

2 

2 

1 



-f ST 

' 11 

1 




D 

d- scrum 

1 

0 




» 

+ scrum + iM & B 693 

1 

1 

) 


) 

i) 

+ serum + ST 



118 1 

10 

i 



132 

10 

Liicosil alone, l.O % 

'i'otal. 7.0 % 


IW Extreme toxic desenerolion ot ,„e organs and “0^! oft 

LucL-rsubsequfnuJ life pa^^Lu'dir oT'nt 

degeneration. ' Jntoxication and inyocardia] 

non'itemoTyH; StapTo'cVcct ^NreZrr™" 

t.cs employed. Tl.o palient died of endocarTur’ 

The patient died of p,dral7rrcZS."'^'’'' f™" Encosil. 

eafcseg™;t°’fror::rltfCo;*i^';' '™"’ "-i 

from LaoSIf Wte WUentlcd WerfrordhmrT 

and peritonitis. ti'vorficwlo.sis witj, por/oration 

Eac: -f "strot?::: « t dX' h:;'rfai,::i'"“‘ 

was less abrupt for lliese remedies II, ^ ^ 

owng to a stronger antipyretic effect nf n T possibly 

to LucosiJ, wl, id, shows even a little i * Tiie same applies 

oI)tained ^v^tll sulfathiaj^ole and s ir than 

“ ^0“ not seem toSf;X'“ ^'8- < 

ence the case mortality, 
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hoi/rs a//er iasfUu/ion o/ /rea/me/j/ 


Fig, 1, Average lemperalurc curves lor Types 1, 2, 4 aud 7 pneumonias treated 
with sulfapyridiiic (25 eases), suHathiazolc (19 cases) and Lucosil (20 cases) 
in tiielirsl 3G — 48 hours after Uio institution of treatment, with administration 
of the remedy every 4 hours. The temperature is measured every 4 hours. 


which falls at the same level for this drug as for the other sulfon- 
amides. So no pardciilar difference can be demonstrated in ihe curative 
effect of Lucosil us compared to that of sulfalhiazole and sulfamelhph 
(hiazole, and Lucosil may Iherefare be said io be fully equal io these two 
remedies. 

•Table 2 gives a survey of the treatment of pneumonias as carried 
out in Dep, E in the last 3 years. 

Considering tlie case mortality (especially for columns 5 and 6, 
it is to be emphasized that a great many of these cases had been 
very severe, especially the secondary pneumonias in patients 
exhausted from their primary infectious disease. As mentioned al- 
ready, the most severe cases, recorded in columns 5 and 6, were 
often treated successively with 2 or 3 sulfonamides. Taking the 
rate of the fall in temperature as a measure for the effect of the drug, 
the best effect was usually obtained with sulfapyridine; but often 
this remedy has failed. In several cases, no doubt, it was the com- 
bined chemo- and serotherapy that saved the life of the patient 
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Fig. 2. Average temperature cvirvcs for Types 1, 2, 4 aiui 7 pneumonias under 
5 days' treatment tviUi sulfapyridine (24 cases), sulfalliinzojo (20 case.s)and 
Lucosil (19 eases), with administration of the drug every 4 Jimins. 


especially in cases of bactcriemia and in pneumonias involving 
2 and 3 lobes, in which the serum treatment still is valuable. It 
will further be noticed that the ease inorlaUty is greatest for the 
infants than for the pneumonias of Type 3. Note the high slobe 
quotients in columns 5 and 6, in whicli the ease mortality \va.'^ 
17—27 %, and where it undoubtedly would have been over 50 % 
in the absence of specific therapy. 

Toxic Complicalions. 

A. most conspicuous feature of the Lucosil therapy is the striking 
absence of inconvenient by-effects, nolwlhslanding the relatively 
large doses given to children. In 13 cases, vomiting was ohseiwcd 
once or twice in 4—5 days of treatment, and a chemically demon- 
strable hematuria was found only in one case and lasted one day. 
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JicSiti/s of (hi* J7*C/i/m«;j/ /)/ 7>„ . Tsblg 


SiiUiipyrkline Suiramclhy). 
(iM&BG 93) ^'Ihiazole 

(Alfj. Bcnzon) 


No. of paticals treated 
' < 1 
I— 5 
(5—1. i 
lo— 'if) 

2(5 — I.G 

■iG— no 

GO 


174 (IG) 
39 (6) 
4f> (1) 
39 
16 

17 (() 
27 (I) 
30 (7) 


No, of patients 
with j«U'«n\o- 
coecus tyjics 


Complications 
on treatment in 
No. of pis. 


Complications 
Willi pneumonia 
in No. of pis. 


2, 1, a. 7 
3 

(5, 19, 23 

Otjicr types 

No linemnoeocctis types 


' 

Vomilint' 

KxantJicma 
Drup fever 
IIoniatiiri;i 
Neuritis 

Severe licjnatoloftical com- 
plications 


Bacteriemia 
.Serous pleurisy 
1-mpycma. Abscess 
Bndocarditis 
. .Alcningilis 


11 (1) 
18 

18 (2) 
3f. (3) 
43 (0) 
48 (4) 


No. of ctcalJis 

Pncumoiiia not cause of dealli in 
Ural case morlnlihj- 


55 (4) 
3 (1) 


12 (3) 


3 

4 

9 (2) 
13 (1) 
15 (1) 
11 



No. of lobes/No. of lob. pneum. 

No. of non-Jobar pneum. 

No. of complications with severe nxyocardiac 
<lc'»cncratioii 


98|92 = 1.1 50/50=1.0 
82 5 


TJic figures in parentheses indicate the number of deaths. 
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li. 1.0 inslance were there any symptoms of neuritis, drug fever or 
• anlhcraa,- nor ditl such complications appear in the numerous 
patients treated mth Lucosil for other infectious diseases. This 
ahsenee of by-effects makes Lucosil a valuable chemotherapeutic, 
and (he experiences of this deparlnienl in this respect are thus 
qnile in harmony with tlmse reported from the Sundby Hospital 
in contrast to tliose reported by Frisk. 


SulfamdlujUiodiazolc in (he Blood and Urine. 

In tlic Scandinavian countries, studies on the absorptive and 
excretory aspects of sulfamctliyltiodiazole liavc been carried out by 
Frisk and by Andersen, ScJimitli & Sobyc. After a single dose of 
‘I g 1)3’ mouth. Frisk found llic concentration of this substance in 
the blood to reacli its maximum -sHlbin two hours. After 10 hours 
only a trace of the substance remained in the blood. The acetylated 
part was the last to disappear from the blood. The degree of acetyla- 
tion was found to be insignificant tliougli increasing with decreasing 
concentration. Andersen, Schmith & Sobye were able after inges- 
tion of a single dose of 2 g of sulfamelhyltiodiazole to demonstrate 
this .substance in the blood 30 minutes after its intake, and it reached 
its maximum concentration after 2 — 3 hours. After 7 hours no trace 
of the substance was found in the blood. The degree of acetylation 
is given b}' these authors to be from 5 to 10 %. 

Tlic excretion of the substance with the urine proceeds very 
rapidly. After 0 hours Frisk recovered from 66 to 88 % of the 
ingested amounts; after 10 hours, from 84 to 95 %, with3 9 % 
as acetjd dcrivate. The clearance is given to lie at a higher level 
than for the other sulfonamides, as a rule only from 10 to 15 % 
under the creatinin clearance. 


Andersen, Schmith & Sobyc recovered in 3 cases from 85 to 
100 % of the ingested drug in the urine, from 4 to 10 % of it as ace- 
tyl derivative. 

On continual intake of this drug in the dosage generally employed 
_ an railial dose of 2 g and atlcr this 1 g every 4 hours - FVisk 
found the conccntolion in the blood 15 hours after the initial dose 
to vary between 0 and S.6 mg for the total substance (averaging 
1 58 mg %). and from 0 to 3.1 mg %for the tree compound 
(averaging from 1.20 mg %). Alter 39 hours the concentration 
■ of the subsUance in the blood was practically the same. 
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Andersen. Schmith & Snbye. employing the same dosage, like- 
wse found the concentrations in the blood varying but low. 


Writers' Investigations. 


The absorption and excretion of sulfamettryltiodiazole were 
examined by us by determining the concentration of the substance 
in the blood in 20 of the above-mentioned patients, and also intole- 
rance tests with single or repeated doses by mouth carried out on 
normal subjects or persons suffering from some irrelevant disease. 

For the analysis we employed the Frisk modification of Mar- 
shaU’s method vdih diazotization of the primary aromatic amino 
group and subsequent linkage to diethyl-a-naphlylamin under for- 
mation of a reddish violet dye. 

The colorimetric determination was performed with a Pulfrich- 
Stufenpliotometer with employment of Kleinkiivette 50 mm and 
filter S. 53. 

»Eich cuTves» were constructed for this drug after the same prin- 
cipal as for sulfathiazole (Buch, Engbsek & Nissen) by addition of 
known amounts of the substance to blood in which coagulation was 
prevented hy addition of potassium oxalate. 

Determinations were made of free sulfamethyltiodiazole as well 
as acetylated. Under uniform conditions as far as possible 4 adults 
(2 men and 2 women, from 28 to 34 years old) and 4 boys, aged 
from 5 to 10 years were given a single oral dose of 2 g of the substance 
(tablets). The tablets were given at 9 a. ni. and the concentration of 
the substance in the blood was determined 2, 6, 8, 12 and 24 hours 
after their intake. 

In 3 of the adults and in all of the children the concentration was 
found to be maximal 2 hours after the intake of the drug, whereas 

in one adult man, the maximal concentration was not reached till 6 
hours after the intake. 


In the adults the maximal concentration varied between 2 7 ai 

5.6 mg % of free sabstar.ee, and from 3.7 to 6.2 mg % of acetylat 
+ free substance. 

2.6 and 6.6 nm 

snbstan™ % of acetylated + fr 

After 8 hours, 3 of the adults and all 4 children showed n conce 
~ Acta med. scandinav. Vol. CXIII. 
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than 1 mg •/,; and after 12 hours 
only free sulfamethyltiodiaaole conld be demonstrated in one of 


In tlie 4 adults the blood still showed demonstrable amounts of 
the acetylated compound as long as 24 hours after the intake, 
while at this point of time no sulfamethyltio diazole whatever could 
he demonstrated in the 4 children. 


The excretion of the substance with the urine was followed in 5 
cases after administration of varying amounts of the substance. 

After a single oral dose of 2 g, altogether 90.8 % was recovered 
from the urine, 83.5 % of this in the form of free sulfamethyltiodia- 
zole. As early as 3 hours after the intake, 66.9 % was excreted. 

In 4 cases, from 6 to 25 g of the drug was given by mouth over 
a period varying from 2 to 5 days. In these cases from 62 to 97.6 % 
of the ingested amount was recovered in the urine. The degree of the 
acetylation varied greatly, from 0 to 25 %. As there was no reason 
in any of the 5 experimental subjects to suspect any impairment 
of the kidney function, it seems reasonable largely to attribute the 
wide variations in the amounts of the substance recovered to indi- 
vidual differences in its absorption. 

No clearance determinations ^vere carried out by the wTiters, but 
Frisk has found the clearance high, greater than for the other sulfon- 
amides, as a rule only from 10 to 15 % under the creatinin clearance. 

For comparison of these findings with the corresponding aspects 
of sulfathiazole, t^vo adults (a man, 31 years old, -vveighing 66 kg, 
and a Avoman, 28 years old, weighing 59 kg) were given 2 g sulfa- 
thiazole by mouth and one week later 2 g sulfamethyltiodiazole, 
likewise by mouth. The findings are recorded in Figs. 3 and 4. 

In one case, in which the assay of the concentration was carried 
out after 1 hour, the sulfamethyltiodiazole concentration was found 
to be maximal already at this point of time, w^hereas the maximal 
concentration of sulfathiazole was not reached till 4 hours later. 
In this case too, the suKamethyltiodiazole coneentration was higher 
than that of sulfathiazole. 

In the other case the maximal concentration w^as reached tor 

both substances within 2 hours. 

In both cases no free sulfamethyltiodiazole could be demon- 
strated after 8 hours, and the amount of the total substance was 
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and weighing 66 kg. 


found to be less than 1 mg %. At this juncture, however, the blood 
stain showed respectively 1.5 and 1.7 mg % free sulfathiazole and 
2.3 and 3,1 mg % total sulfathiazole. In both of these cases, 
tlien, sulfamethyltiodiazole appears to have been excreted more 
rapidly than sulfathiazole. 

For the sake of space we have omitted a tabulation of the blood 
concentrations observed in the 20 pneumonia patients. A survey of 
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Fig; 5. Lucosil and sulfathiazoie concentration of the Wood, 36—48 hours 
after institution of the treatment. 

the values especially in comparison to those obtained vith sulfathia- 
zole, observed after treatment for 36 — 48 hours, is given in Fig. 5, 
In these 20 patients the concentration of the drug in the blood 
rose in the first 24 hours on an average to 4 mg % free substance and 
5 mg % total substance, whereafter it fell in spite of the continued 
treatment. In 11 of the patients the Lucosil concentration of the 
blood 36 hours after the institution of the treatment, after a total 
intake of 11 g of the drug, was found to average 4.1 mg % free 
Lucosil and 4.8 mg % total Lucosil. 

Under continual administration of the drug, the degree of ace- 
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tylation has been varying greatly, as a rule increasing \\itli decreas- 
ing concentration of the substance. 

Two cases showed an abnormal rise in tlic Lucosil concentra- 
tion of the blood: 

In patient No. 2339/41, a woman, oO years old, the Lucosil con- 
centration of the blood after intake of 4 g was 8.7 mg % free and 
1 1.0 mg % total Lucosil, increasing during the foilo\ring 24 hours 
to 14.0 mg % free and 16.2 mg % total, willi a dosage of 1 g every 
hour. This patient showed at the same time an increase in blood 
urea to 93 mg %, so that it appears as if the abnormal rise in the 
blood concentration may be attributable to impairment of tlie 
kidney function. In the other patient, No. 85/42, a man, 34 years 
old, the Lucosil concentration of the blood after administration of 
6 g was 9.5 mg % free and 11.0 mg % total Lucosil, which in the 
following 24 hours increased to 14.4 mg % free and 16.2 mg % total. 
In this case no adequate explanation of the abnormal rise in con- 
centration could be found. 

In the case of anotlier, patient (1290/42) the drug was given ex- 
clusively by intramuscular injection, in the same dosage as employ- 
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ed for tlic peroral treatment. In this ease the concentration kept at 
a level of 2 mg •/. free and 2.5-3 mg «/. total Lucosil. The neuW 
ucosil solution (pH = 7.3— 7.4) was employed for these injections. 
Each ampulla of 55 ems of tliis solution contains 2 g of a complex 
ammonium salt of Lucosil. The injections produced no infiltration 
but they gave some pain oAving to the high osmotic pressure of the 
solution. Very likely this inconvenience may be avoided or 
diminished by dilution of the injection solution wth an equal 
part of sterile water. 


In one case a combined peroral and parenteral administration 
of the drug was employed (both intravenous injection and intra- 
muscular). The findings arc recorded in Fig. 6. 


Discussion. 

Lucosil appears to be absorbed just as rapidly and completely 
as other sulfonamides. 

The Lucosil concentration of the blood after a single dose given 
by mouth appears to reach the same maximal concentration as, 
for instance, sulfathiazole — and perhaps it reaches this concentra- 
tion a little sooner (% — 1 hour after intake of the drug). On the 
other hand, the excretion proceeds more rapidly than in the case 
of sulfathiazole. 

With the same dosage, the blood Lucosil concentration under 
continual administration of the drug is on an average a little lower 
than that of sufathiazole, probably because of its more rapid excre- 
tion. 

Our studies thus appear essentially to agree wth the work of 
Andersen, Schmitli & Sobye, whereas we have not found the same 
low Lucosil concentrations of the blood under continual treatment 
as reported by Frisk. 


Summary. 

1. Lucosil (2-sulfanilamido-5-methyl-l,3,4-tiodiazol) is tried out 
clinically in 132 cases of pneumonia. The fall in temperature on 
treatment with Lucosil is distinctly slower than the faU obtained 
with sulfapyridine (]\I & B 693) and a little more protracted than 
the fall produced by sulfathiazole (Chemosept), but the three 
remedies appear to have quite the same curative effect. 
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The by-effects in Lucosil therapy are quite insignificant and 
distinctly less pronounced than those observed, in treatment 
with sulfapyridine, sulfatliiazole and sulfamethylthiazole, on which 
account Lucosil is to be characterized as a valuable chemot- 
herapeutic. 

A material of 530 cases of pneumonia- treated specifically is 
presented here. Of these cases 450 were generally mild or mode- 
rately severe, and they were treated exclusively wth chemothcra- 
peutics, each group of patients being treated with one and the same 
remedy. The case mortality for these 450 patients was 4.3 %. The 
remaining 80 cases were all very severe, and these patients were 
treated successively with different chemotherapeutics or with 
chemo- + serotherapy. For these patients the case mortalil}' was 
17—22 %. 

The Lucosil concentration of the blood and urine was examined 
in normal subjects and in 20 of the treated patients and the out- 
come was compared to the corresponding findings for sulfatliiazole. 
The Lucosil concentration of the blood was found on the whole to be 
a little lower than tliat of sulfatliiazole, and its excretion was 
considerably more rapid. 
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On peculiar corpuscles occurring in luberculous 

material. 

Preliminary note. ' 


By 

V. HALLBERG. 

(Submitted for publication January 11, 1943). 


During the three and a half years in. which I have used the 
Nachtblau method for staining tubercle bacilli (1, 2) I have in 
tuberculous sputa and organs, as well as in different tissues from 
Schaumann’s disease, been able to establish, from time to time, 
sparsely occurring, fairly large, peculiar corpuscles. They are more 
or less fusiform, and provided, at one or both ends, with something 
resembling a snout. Their surface is mostly covered tvith prickles, 
imparting to the whole a certain resemblance of young pine-cones 
(Figs. 1 — 3), These »cones», as we have been accustomed to call 
them, take, generally, neither the blue stain (Nachtblau) nor the 
counter-stain ^yronin, neutral-red, etc.), but assume a yellowsh- 
brown colour of different shades. Sometimes, however, they take 
the counter-stain,.. The ring marking the snout of the bcono) is 
black, only occasidnally blue. The prickles can be shed, and then 
the coipuscles assume a transparent, colourless appearance. In a 
few sputa have been observed transition forms between sconess and 
corpuscles resembling those occurring in tissues of Schaumann s 
disease. It should furthermore be emphazised that the >)cones)> in 
tuberculous material generally occur in association Avith Koch s 
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ON PEGOLIAU CORPUSCLES 


OCCURRING IN TUBERCULOUS 


MATERIAL. 415 


Explanation of Plate. 

Figs. 1 and 2. Smears from tlic sputum of a patient suffering from pulmonary 
tuberculosis. Hallberg’s simultaneous slain (Nachtblau and Bismarckbraun 
dissolved in anilin water). — The process will be published later. — lilagnifica- 

tion, 1000 diameters. 

Fig. 3. Smear from the sputum of another patient suffering from pulmonary 
tuberculosis. Besides the I'concsft a Koch’s bacillus is seen. Hallberg’s simul- 
taneous slain. Magnificallon, 1000 diamclcrs. 

Fig. 4. Smear from the sputum of a third patient snffering from pulmonary 
tuberculosis. A mycelial branch has grown out from a iconc». Also a Koch's 
bacillus is seen. Stain; Hallbcrg (Nachlblau-pyronin.) Magnification, 1000 

diamclcrs. 

Fig. 5. Smear from a ‘10-days-olcl single cell culture (glycerin bouillon) of the 
Reenstierna tuberculosis fungus of 1012, isolated in 1039 from the sputum of a 
patient with tuberculous lung changes. Chains and agglomerations of fungus 
cells. Some of them have the normal appearance and colour (blue or rod) but 
the majority arc yellow, like »concs» and display most of their characteristics. 
But no distinct snout is seen. Stain: Hallhcrg (Nachlhlau-fuchsin). Magnifi- 
cation, 1000 diameters. 

Fig, 6. Smear from a 40-days-old single cell culture (glycerin houillon) of the 
same fungus isolated in 1039 from the .sputum of another patient with tubercu- 
lous lung changes. Here is seen a real oconc" with a snout at both ends, as well 
as a cleft stratified nconci) somcwlial rescmhliiig corpuscles occurring in tissues 
from Schaumann's disease. Stain: Hallbcrg (Nnclitblnu-fiich.sin). Magnifica- 
tion, 1000 diamclcrs. 

Fig. 7. From the same film. Tlic doiibic-snoutcd I'conei' seen with another 

microscope adjustment. 
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On file reproducibility of human gastric secretion 
after subcutaneous injections of histamine. 

By 

EBBE NYMAN. 

(Sitlimillcd for puliUcation January 4 , 19 -J 3 ). 


In nn earlier work (1942) the author used liislamine, injected 
subcutaneously, as a stimulator while testing the inhibiting effect of 
atropine on the human gastric secretion. Supported by his ou-n 
experience and other investigations tlie author presumed, which 
will be. further reviewed, that an equal dose of histamine, 
subculancou.sly injected to the same subject under standard 
conditions, but at different times, will produce equally great volu- 
mes of secretion. To this, however, the important reservation 
must be made, that the lime between the different tests must not be 
so long what any essential change in the functional state of the 
mucous incnibranc has lime to enter. That the factor of time plays 
a special role under ])athological conditions may be evident. A gastri- 
tically or ulcerously changed mucosa can not be supposed to have 
the same capacity of secretion for a longer space. Tlie progress or 
regress of the pathological process may also be traced in the volumes 
of secretion. That the capacity of secretion of the normal mucous 
membrane also is a function of lime is made evident by the investi- 
gations of Polland and Bloomfield (1929) and Hire (1938), which 
show a negative correlation between volume of secretion and age. 
Tlicse proofs ibc common experience that the frequency of hypo- 
cbylia and achylia increases with rising age. 
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the supposition that we observe the zone of activity that lies between 
the threshold concentration and the blood concentration, which 
causes a max.mal response. It is to be considered about the sub 
cutaneous mjectwn of medium doses of an active substance that 
tJie blood concentration never becomes so high as happens wth the 
momentary, intravenous injection, that one risks to obtain a con- 
centration in the blood and the effect organ that goes beyond its 
ability to give a proportional response. 

1 he second principal fact which in this case may influence the 
showing of an eventual reproducibility, is the technique of the 
recovery of ^le juice which must be as free from objections as 
possible. In the cases of normal or oppulent responses of secretion, 
the Lagerlof-Agren double tube has been used and shown itself to 
bee practicable under normal conditions. 

As has already been pointed out, the problem of the reprodu- 
cibility of human gastric secretion, caused by histamine has met 
with fairly small interest in the literature. The scarce investiga- 
tions, which have been made in order to explain the question, 
seem almost wholly to confirm the principally plausible presump- 
tion that a reproducibility under standard conditions really is pre- 
sent. Anyhow no investigations in the literature have been found, 
Avhich directly deny this presumption. 

Thus Polland states in an investigation of the effect of atropine 
human gastric secretion, caused by histamine; sPrevious. studies 
aii this laboratory (Sampson, J. P.: unpublished observations) have 
sho^v^, that repeated injections of histamine that follow after the 
effect of a former injection has worn off, produce practically the 
same titrable acidity and volume response». 

In the same manner Porter (1931) investigated the effect of 
atropine on human gastric secretion, caused by histamine. Even 
in this material was the reproducibility a direct assumption to 
account for the value of the results, when it was the matter of 
effect of atropine. Like Polland Porter used a fractional 
of a Rehfuss-tube. The histamine was admin- 

.. •« -I t 


on 

in 


judging the 

aspiration by means oi a jrxouiuoo-vixzzv.. 

istered subcutaneously in a dose of 0.01 mg per kilo of body weig . 

...... • of+or an iTlt.PTVfll 


:aneousiy in a ut v.vx « 

In 4 cases the injection of histamine was repeated alter an interva 
of 90 minutes, in 4 other eases the attempt was repeated on tte 
following day. In’ both series the later curves of secreUon were 
practicafly identical with the former. Both ways of prooeedmg 
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thus gave the same result, i. e, that Wo similar curves ol secretion 
can be obtained from the same indi^dual at the same or follotving 
day vith a variation of the volumes of secretion amounting only 

to 5— 10 per cent. n /moos 

In his great work about the liuman gastric secretion Hire (1938) 

has not explicitly taken a position nitli regard to the question on 
the reproducibility of secretion, caused by histamine. Nevcrllieless 
certain facts can be read out of his material that seem to deny a 
reproducibility. In one of his cases (no. 100) where the X-ray 
investigation showed a somewhat irregular mucosal relief tliougli 
apparently not of such an extent that it justified, a clinical diagno- 
sis of gastritis, tlie secretion after histamine (0.10 mg per 10 kg 
of body weight) for 60 minutes at two times with an -interval of 
12 days showed 140 and 92.5 ml, in fact a considerable variation. 
In Hire’s normal material the 1 hour secretion after histamine in 
females was about 70 ml. In an other case (no. 68) with the diag- 
nosis of chronic, hypertrophic gastritis the responses of histamine 
at 3 different occasions were respectively 103, 91,5 and 77 ml and 
the intervals of time resp, 4 and 18 days. 

To make any conclusions concerning tlie reproducibility from 
investigations on a pathological material with long intervals, is of 
course not justifiable. On the other hand has Hire to tlic autlior 
verbally pronounced as his opinion that the human gastric secretion, 
caused by histamine subcutaneously, is principally not able to be 
quantitatively reproduced. As the experiences of the , author are 
in direct contrast to Hire’s opinion, they will be revieived in tlie 
following. This especially as the problem, as has already been 
pointed out, is of great importance for comparative studies of 
the effect of different inhibitive drugs to human gastric secretion. 


Methods and results. 

In 8 persons, most of whom having gastric or duodenal ulcers, 
has the secretion caused by histamine, subcutaneously injected 
( ■ mg pet 10 kilos of body weight) at two occasions of 24— IS 
hours inte^al been examined for 60 minutes after the inilof 

tie Cm 1? rr ^ -"I 

with considerabiy enlarged openings on “the gastric pm Cxhe 
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power of suction was 35 mm of Hg. The saliva has been removed 
by leting the patient spit out with his head bent for.vards and 
sideways. The tube has been inserted 2 — 3 hours before the experi- 
ment started, which always have taken place in the mornings in 
order to avoid rhythmically induced variations of the responses. 
Before the injection of histamine, the stomach and duodenum have 
been sucked empty for at least 15 minutes. The subjects have been 
chosen with the consideration of getting different great responses of 
secretion represented. The results are seen on the following table, 
which represents the total amount of the volumes of secretion for 
the two experiments in each subject. 


Case no. 

Sex and 
age 

1. 1 

$ 37 

2. 

3 25 

3. 

5 22 

4. 

S 35 

5. 

<? 35 

6 . 

3G 

7. ' 

3 46 

8. 



$ 40 


Clinical diagnosis 


Secretion in 
mlpcrGOmin 
at the 1st 


Secretion in 
mlpcrGOmin, 
at the 2nd 
experiment 


Ulcus duodeni 
Healthy 
Anemia 
Ulcus duodeni 
Ulcus vcntriculi 
Ulcus duodeni 
Gastritis 
Ulcus duodeni 


DKf. in 
per. 
cent, 


n 

76.0 

82.0 

8 

94.0 

98.5 

5 

145.0 

139.5 

4 

156.0 

155.5 

0 

192.5 

181.0 

C 

207,0 

- 209.0 

1 

2 

270.0 

2/4.5 


289.0 

276.0 



5 


iMcan ditf.:-lpcr cent 


e . that the reuroducibility of Hic human 
The comparison shot's, t exceedingly good in 

stric secretion, caused by experiments m 

: r^xrrrrer^:^ and in most cases in h per cent 

concordance of t'voexpcrimenUin thes^ein« 

reduced to a qnnn«nm'c on" In »dcr^ 

are of the curves of ’ trie juice from each such period 

hanged every 5tli minute and the g. ^^p„„ie,y. The Hiring 

as been thoroughly ^ ^ gimcthylamidoaro- 

jcnzole and pben p experiments. 

)Ufied by following two pair P 
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Case no. 3 


First 

exneriment 

Second experiment 

Time in 
minutes after 
injection of 
histamine. 

Gastric 
juice in 
ml. 

Free 
HGl in 
Meq 

Total 

acidity 

in 

Meq. 

Time in 
niinutcs .after 
injection of 
histamine. 

Gastric 
juice in 
ml. 

Free 
HCl in 
Meq. 

Total 

acidity 

in 

hleq. 

I— 5 

6.0 

14 

36 

1— 5 

5.0 

tG 

32 

C— 10 

25.0 

46 

58 

6—10 

23.0 

82 

96 

11—15 

21.5 

96 


11—15 

17 5 

110 

122 

le— 20 

16.5 

134 


16—20 

17.0 

114 

126 

21—25 

14.0 

132 

138 

21—25 

15.5 

120 

12S 

26—30 

15.0 

128 

134 

26—30 

16.5 

122 

130 

31—35 

13.0 

136 

144 

31—35 

12.5 

124 

132 

36—40 

12.0 

126 

134 

36 — 10 

10.5 

132 

140 

41—45 

7.5 

130 

138 

41—45 

10.0 

132 

140 

46—50 

7.5 

130 

138 

46—50 

8.0 

108 

118 

51—55 

5.0 

108 

116 ^ 

51—55 

4.0 

108 

116 

56—60 

2.0 . 

— 


56—60 

0.0 

— 

— 


Case no. 7 


First experiment 

Second c x c r i m c u 1 

Time in 
minutes after 
injection of 
histamine. 

Gastric 
juice ill 
ml. 

Free 
HCl in 
Meq. 

Total 

acidilj 

in 

Meq. 

Time in 
minutes after 
injection of 
histamine. 

Ga.slric 
juice 
in ml. 

Free 
MCI in 
Meq. 

'rotal 

acidity 

in 

Meq. 

1— 5 

6—10 

11—15 

16—20 

21—25 

26—30 

31—35 

36—40 

41—45 

46—50 

51—55 

56—60 

8.0 

13.5 

20.0 

29.0 

32.5 

32.5 

29.0 

27.0 

23.0 

24.0 

18.0 

13.5 

50 

74 

102 

102 

110 

110 

lie 

114 

312 

308 

100 

98 

62 

88 

112 

112 

118 

118 

124 

12-1 

320 

116 

no 

106 

1— 5 
6 — 10 . 
11—15 
16—20 
21—25 
26—30 
31—35 
,36—40 
41—45 
46—50 
51—55 
56—60 

13.0 

15.0 

22.5 

.30.5 

33.0 

32.5 

30.0 

24.0 

21.5 

18.5 

3 7.0 

14.0 

.56 

66 

108 

112 

312 

114 

118 

116 

108 

no 

100 

94 

68 

78 

134 

320 

120 

124 

126 

124 

ns 

120 

108 

102 


obsorvalions available tor t 
mk material. In each 5 minute’s period the conformity is ve 

Wgl.lv“unTorts®ti'’°“ ''“'‘’■‘y- investigati, 

ghly supports the assumpt.on that it is possible. to reproduce tl 

-^6 — Acta med. scandinav. Vol CXJII. 
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human gastric secretion, caused by histamine at different occasions 
hat lie near each other in time. Thereby it seems to be without im- 
portance if it is the secretion of a healthy or pathologically changed 
mucous membrane which is to be investigated. 


Summary. 

As it is of certain importance to test the effect of drugs inhibitive 
to human gastric secretion, caused by subcutaneously injected hista- 
mine, the author has contributed to the knowledge of the reprodu- 
cibility of this secretion. The investigation has verified the experi- 
ences that plead for the presence of such, a reproducibility. On a 
material consisting of 8 cases, most of them suffering from ulcus, the 
gastric- juice, caused by histamine, has shown itself not only beeing 
reproducable quantitatively with a variation below 10 per cent 
(mean 4 per cent) but the details of the curves have also shown 
a very good correspondance as to quantity and acidity. 
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Ober die Natur des normalen gelben Harnfarb- 
stoffs Urochrom und seine Beziehung zum 

Uroerythrin. 

Von 

Dp. M. WEISS. 

{Bd dcr Rcdaklion am 26. -November 1942 dngegangen). 


I. Urochrom und Uroerythrin. 

Die Farbe des normalen Hams hat zu alien Zeilcn die Aufnierk- 
samkeit der Aerzte auf sich gezogen. Tlmdichum ^ hat dem gelben 
Harnfarbstoff den Namen Urochrom gegeben. Obgleich einzelnc 
Harnfarbstoffe schon vor dem Urochrom bekannt waren — so das- 
von F. Simon ^ so bezeichnete Uroerythrin — so hat doch keiner fiir 
die Erkenntnis der Harnfarbe eine solche Bedcutung erlang t wie das- 
Urochrom. Nach Thudiclmm hat sich Garrod ^ eingelicnder mit dem 
normalen gelben Harnfarbstoff beschaftigt. Die von ihm bei der 
Analyse der Harnfarbe angewandtc Ammonsulfataussalzung ist 
zwar mit einem Verlust von et\m dersclbcn verbunden, doch 
war die Moglichkeit gleichgefarbte Filtrate hiedurch zu erhalten, 
ein Fortschritt. Aber eine quantitative Beurteilung der Urochrom- 
ausscheidung war auf diesem Wege nicht moglicli und so sind 
andere Forsclier wieder zu einer Schatziing der Harnfarbe im 


I Brit, Med. Journ., Bd. 2, S. 504, 1864. 

'Handb. d. angew. Med. u. Ghem,, Bd. 1., S. 342, 1840 
* Journ. of Phys., Bd. 21, S. 190, ISO? und Bd. 29, S. 335, 1903. 
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Onginalharii zuruckgekehrt (Pelkan, J Drabkin = 
aber meder die Gefahr der Mitbestimmuns 
verbunden. 


')• -Damit war 
■g anderer Farbstoffe 


•' y\ Entdeckung des Urochromogens 3 welches von mir 

Beziehung gesetzt, spater aber als 
bstandiges Chromogen anderer Art erkannt wurde^, hat die 
Urochromfrage micli andauernd beschaftigt. In fruheren Arbei- 
ten babe ich betont, dass das Urochrom sehr labil ist und dem 
Untersucher fbrmlich unter den Handen verschwindet. Fine Er- 
klarung hiefiir konnte ich damals nicht geben. Im Lichte der neuen 
Untersuchungen sind diese Eigenschaften aber verstandlich. Die 
von mir in dieser Arbeit entTOckelte Auffassung der Beziehung des 
Urochroms zum Uroerythrin ist das Ergebnis einer vieljahrigen 
Beschaftigung mit dem Harn; sie weicht jedoch von den bisherigen 
Anschauungen so stark ab, dass die alJmahliche EntwicWung der- 
selben in ihrem Werdegang beleuchtet werden muss. Seit Langem 
war mir folgende Reaktion des normalen Haras bekannt; Bringt 
man je 5 cm® in 3 gleiche Eprouvetten, giesst zur-zweiten 1 cm® 
10 %ige Lauge, zur dritten 5 Tiopfen Eisessig, so tritt ein Farben- 
umschlag auf. Die Harnfarbe vertieft sicii in der zweiten Eprou- 
vette und erreicht mehr als das Zweifache der ursprunglichen Farbe, 
wahrend sie in der dritten Eprouvette abblasst, manchmal mit 
einem Stick ins Rotliche. Diese Reaktion babe ich immer mit dem 
Urochrom in. Zusammenhang gebracht, ohne sie jedoch erklhren zu 
kbnnen. Nimmt man einen War filtrierten, praktisch urobilinireien 
norm. Harn und verdiinnt ihn dreifach mit Wasser, so erlialt man 
in der dreifachen Schichttiefe nicht mehr die Ausgangsfarbe, 
sondern man muss die vierfache Schichttiefe anwenden. Verwendet 
man, aber statt Wasser ein farbloses Knochenkohle-Filtrat eines 
normalen Haras, so ist die Farbenintensitat nach der Verdun- 


1 Journ. of Biol. Chem., Bd. 43, S. 237, 1920. 

2 s, ,) ?> Bd. 75, S. 443, 1927. Bd. 8S, S. 433, 1930. 

3 Wri klin. Woch., 1307, Nr. 33. — Med. Klin. 1910, Nr. 42 

* Das Urochromogen ist die Ursachc der Ehrlich’schen und der phy^- D.azo- 
rpflktion des Hams Avaiirend Urochrom sich an dieser Reaktion mcbt beteiligt. 
Schmnfogen Tm Sm langeren Stehen im AmmonsnllattUtrat diazo-posi- 
SefSSuntS Nachdunkeln als Uromelanin aus, welches faischlich mit dem 
Sochrom In VeraSnng gebracht wurde. Das Uromelanin liefert PhS beim 
Sen miTeiS Spur'Ileiacetat und Alkali, enthaH also organ, schen 8. 
wahrend Urochrom keine Spur etner solchen ReakUon gibt ^ ^ 

MOie Farbstoffanalyse des Harns I und II, Bioch. Zmtschr., Bd. 102, S. .3b 

und Bd. 112 , S. 88, 1920. 
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nuBe in dreifaclier Schichttiefe dem Ansgangsharn gleich. Es tritt 
somit durch Wasserzusatz. also durch Veranderung der loneii- 
Konzentration, eine Verinindcrung der Harnfarbe urn i/j cm. 
Ein anderes Plianomen ergibt sich, wcnn man 100 cm^ dcs normal- 
sauren HaBns eindampft. Der Riickstand in 20 cm^ Wassei aufge- 
nommen nnd War filtriert, isl nichi nielir gclb, sondern orange bis 
rotlich und oft ist dabei ein Scd. lateriiiuni vorlianden. Salzt 
man etwa 50 cm^ eines rein gclbcn Hams olmc Urobilinabsorplion 
mit Ammonsulfat aiis und filtriert, so ist der niit Aninionsiilfat- 
wasser gewascliene Niedcrsclilag anf dem Filter nichi, wic cs der 
gelben Harnfarbe entsprechen wiirde, gelb, sondern gclbbraun bis 
rotlich, wahrend das Filtrat rein geihe Farbimg zeigt. Der grdsscrc 
Teil der Harnfarbe geht dabei durch die Aussalzung verlorcn. Die 
FMbarkeii durch Ammonsulfat ist aber cine dem Urocnjlhrin zukom- 
mende Eigenschafl. Lost man cinen solchcn Niedcrsclilag in Wasser, 
so zeigt er mehr oder weniger deuUichc Gelbfarbnng, die aber 
schwacher ist, als es der nach dem Filtrat bcurtcilten Farlienver- 
ininderung entspricht. Von cinem Gcsamt-Farliwert von 10 wurden 
in einem meiner Versuchc im Ammonsulfatfillrat wiedergefunden 
4, iin Ammonsulfat-Niederschlag 2. Wohin sind die verlorencn vier 
Teile des Farbwerles gekommen? Sic sind vcrschwundcn, wcil sic 
nur durch die eigcnarlige lonen-Konzcnlralion des Hams zusfnnde 
kamcn. Fiigt man zu cincr Losiing des Ammonsulfat-Niederschlags 
etwas Lange, so erhalt man nur eine sclnvach griingelbc Farbung, 
weil der Farbstoff bei der Ausfallung denaUiricrl wird. Dagegen 
behalt das Ammonsulfatfillrat nicht nur die iJim zukoinniende. rcinc 
Urochromfarbung, sondern man kann in ihm auch die Allialireak- 
tion naclnveisen, wenn man die Stoning durch das Salz ausschal- 
tet, indem man ein Alkoholcxlrakl nach Garrod herslelll (4 Teilc 
des Filtrats plus ein Teil konz. Alkohols im Schuttcltrichter aus- 
geschiittelt). Das Exlrakt gibt nach zweifacher Verdiinnumt mit 
Wasser Grungelbfarbung bei Alkaliziisatz. Eine Aveilere Tatlache 
lenkte die Aufmerksamkeit in die glciclie Riclilung. Dir Ham- 
iarU kann bd cm md demsdben Menschen cchon in, Lanic cincs 
Tages von reinstem Gelb bis Orange wechscln. 
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eweisfuhrung fur die nahe Beziehung zweier anscheinend so roll’ 
kommen verschiedoner Farbstoffe uicht leicM sein 5^iirde. War es dot 

UrodirTmTt'^ emerseits aus Uroerythrin Urochrom, andererselts aus 
dfe AnT "" erzeugen. Hiefiir den endgiltigen Beweis durch 

die Analyse beider Korper zu liefern, war ausgeschlossen bei der geaen: 
wartigen Unmoglichkeit. diese Farbstoffe vollkommen rein zu erhalien. 
Doch smd einige Reaktionen derselben so sinnfallig, dass diese Beweisfiiii- 
rung vorlaufig dahingestellt bleiben kann. 


In einer meiner friiheren Arbeiten ^ findet sich folgender Satz: 
»Die Farbe des Urochroms ist von der lonen-Konzentration aus- 
serordentlich abhangig; sie ist beim unveranderten Farbstoff bei 
sauerer Reaktion blassgelb, bei alkalischer aber griingelb.)) tlber- 
giesst man ein Sed. lat. mit einer Alkalilosung, so erhalt man ein 
griingelbes Filtrat. Verwendet man schwacbes Alkali, so ist die 
Intensitat dieser Verfarbung schwacher, aber noch immer nicht 
so, dass sie der gelben Urocbromfarbe entspricbt. Nimmt man 
aber statt Alkali ein farbloses Knocbenkohle-Filtrat, so erhalt man 
nach Idngerer Einwirkung rein urochrorngelbe Farbung. Der nor- 
male Harn verbalt sicli in Bezug auf seine lonen-Konzentration 
eigenartig. Trotz saurer Reaktion gegen Lakmus hat er doch aucb 
Eigenschaften eines Alkali, die ihn z. B. befahigen, Harnsaure in 
Losung zu lialten. Das farblose Knocbenkohle-Filtrat behalt diese 
Eigenscliaft und wirkt daher dem Uroerythrin gegeniiber wie ein 
sehr schwaches Alkali, Fs vermag dasselbe mit der gleichen Farbe zu 
losen wie es im normalen Harn selbst in Erscheinung triii, namlicb 


als Urochrom. 

Bei den Versuchen zur Darstellung von reinem Urochrom 
respect. Uroerythrin zur quantitativen Bestimmung des Farbstoffs 
aus seinem Alkaliwert (s. Kap, II) wurde eine grossere Menge yon 
harnfrei gewaschenem Sed. lat. in heissem Wasser geldst, die trube 
Losung mit der vierfachen Quantitat konc. AJkohoIs versetzt und 
filtriert. In der klaren, orangefarbenen, alkpholisch-wassngen 
Uroerythrinlosung wurde zunachst der Alkaliwert bestimmt . 
Von dieser Losung wurde ein Teil abgedampft und gewogen. Urn 
jedocli harnsaurefreie Substanz zur Wagung zu erhalten, wurde 


1 Die Farbstoffanalyse des Hams, I, 1. c. Farb- 

=> b£. Uberschuss von Alkali muss bier vermieden werden, um den 

3 ff nicht zu zerstoren. 
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der erste rein uroerythrinrote Ructetand in warmem Wasser quan- 
titativ geWst, das erkaltete Filtrat abgcdamEft und wder gelost. 
bis bcim Erkalten kein NiederscMag von (tarWoser) Harnsaure 
meliT ansfie). Sdion nacU dem za-eiten oder dnttcn Abdampfcn der 
wassrigen Ldsung hat sich der ureprunglich rein orangerolc m emen 
gdben Riickstand verwandelt, der cbenso wie seine Losungen in 

warmem Wasser Uroclirom entspracU 

Das Umgekehrte, aus Urochrom Urocrythrin bezw. dem Uro- 
erythrin entsprecliende Reaktionen zu erhalten, war wcnigei Iciclil. 
Durcii Abdampfen normaler Haroc kann man, wie erwahnt, die 
Uroerythrinfarbe und haufig auch ein Scd. lat. crbaltcn. Dicscr Um- 
schlag drier gelben Farbc ins Rotlichc ware fur cincrt gcniiin gelbcn 
Farbstoff bei seiner Komeniraiion unversiandlich. Beliandclt man 
ein Sed. lat. md 5 %iger Lauge, so erhalt man die bckannic griin- 
liche Farbung, die allmahlich in Griingelb ubcrgelil. Die gleiche 
griingelbe Farbung sielit man, wenn man urobilinfreie, urochrom- 
reichere Harne mil Alkali vcrsetzt. 

Am reinsten prasentiert sicli das Urochrom im Ammonsulfai- 
filtrat des normalen Hams. Hier findcn wir die Eigenart der 
Urochromfarbe besonders ausgcpragt, well 1 . durch die AmmonsuUal- 
Aussalzung alle rdtlichen Farbstoffe bcsciligt werden, 2. weil Harn- 
saure ausgefallen ist. Lasst man ein solches Fillrat cinige Slun- 
den stehen, so triibt sich dasselbe oft durch ausfallcndcs Uroclirom, 
welches, obgleich aus rein gelber Ldsung ausgefallen, schon cine 
rotliche Farbe hat, weil die gelbfarbcnden Alkali-Ionen darauf 
nicht mehr einwirken. Der aus einem gelben, klaren Animon- 
sulfatfiltrat ausfallende Farbstoff haftet manchmal der Wand des 
Gefasses fest an und man kann am naclislen Tag klar abgicssen 
und das Gefass mit Wasser harnfrei waschen. Der aus cincr 
grosseren Menge von norm. Ammonsulfalfiltrat ausgefallene und 
der der Glaswand anhaftendc Farbstofh kann mit heissem Wasser 
teilweise in Losung gebraclit und mit Amylalkohol exlrahierl 
•werden. Das Extrakt zeigt orange Farlnmg und spcktroskopiscli 

W 'Sn f Absorption ctwa nrviseben Wcllcn- 
toge 640 b.s 525, emc geringe Anfhdlung danacU, dann Ver- 
dunko ung des rochton Spektrallcils bis ctrva 485, olmo cine W 
^;>ra_^hnbandes, cine, sclnvache Aulliollung im Violott (ahn- 

Vor- 
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“ rs zit;- - 

sclu-iebenc AhorpUon dcs Uroerylhrins. “ 

Uroe^thnngibtmitkonz.SclnvetelsSuretielrotcFarbung Die 

JeiclK Farbung erhalt man nicht nur mit dem ausgefallene/rot® 
Farbstoff aan*m mil alien Vrochromlosmgen, imbeeonden 
auch mu dem Gamd’schen ExlraM. Das spelrtroskopische Verbal- 
ten jst analog dem mit Uroerythrin selbst durch Behandlung mit 
Scliwefehaure erhaltenen Bild; Eine unscharf begrenzte, wenig 
bestandige Absorption im Orange, eine darauf folgende, schmale 
Aufliellung und Verdunkelung Oder Verschattung des iibrigen Spek- 
tralgebiets. 

Es war daher mdglich, aus gelbem Ammonsulfatfiltrat Uroerythrin 
und durcli Einwirkung von Schwefelsaure auf dieses sowie auf gelbe 
alkoliolische Urochromlosungen die gleiche Farbe und die gleiche 
Absorption zu erhalten, vde sie durch Eimvirkung desselben Reagens 


auf Uroerythrin selbst entsteht. Damit war die Beweiskeiie fur die 
Beziclmng des Urochroms zum Uroerythrin geschlossen. Schon jeder 
normale Harn enthSlt demnach eine gevisse Menge Uroerythrin, 
welches sich bei der ihm eigenen Bivalenz seiner Reaktion mit der 
normalen gelben Harnfarbe lost (Urochrom). Je grosser die Uro- 
erythrinmenge ist, welche ein Harn zu Ibsen hat, umso weniger 
ist er im Stande mit den ihm zu Gebote stehenden alkalischen 
Valenzen das Uroerythrin in Urochrom zu verwandeln und umso- 
mehr tritt die Grange- bis Rotfarbung gegeniiber der Gelbfarbung 
in den Vordergrund. Dies ist besonders beim Fieberharn der Fall, 
wo nicht nur die absolute Uroerythrinmenge steigt, sondern auch 
die Harnsaure zuzunehmen pflegt, wodurcli seine Lbsungskapazitat 
fiir Uroerythrin doppelt leidet. Das Uroerythrin fallt dann auch 
leicht bei der Abkiihlung des Hams in Verbindung mit Harnsaure 


aus. 

Die Identitat zwischen Urochrom und Uroerythrin macht es 
verstandlich, dass ein so regelmassig im normalen Harn vorkommen- 
des Stoffwechselprodukt bei so vielen Krankheien anschemend 
vbllig verschwindet und wir an dessen Stelle Uroerythrin antreffen, 
Mit zunehmender Besserung, wobei der Uroerythringehalt abnimmt, 
tritt die normale gelbe Harnfarbe wieder in ihre Rechte. Die Be- 
weiskraft dieser Argumente erfahrt aber die starkste Stutze dadurch, 
dass wir den Farbstoff in den normalen Urochromharnen auf die- 
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selbe Art quantitativ bestimmen konnen, wie in den roten Uro- 
erythrinharnen. Es wird dcshalb fiir dm laUwdsc als Urodmrn m 
mdudnung iretenden UmcnjIhrinlarbsloH die Bczachmmg Urn- 
chrom- Uroenjihrin vorgeschlagcn. 


II. Die quantitative Bestimmung des Urochrom- 
Uroerythrins. 

Die meisten in der Literatur angegebenen Vergleiclisfliissig- 
keiten zur Bestimmung der Harnfarbe entlialten Echlgclb 
Diabldn hat seine Vergleichsldsung aus basiscliem Alizarin und 
Anilinorange heigestellt, Keinc dev kiinstliclicn Farbmiscliungcn 
entspricht regelmassig der Harnfarbe, Icli ]ial)e cinen neuen Weg 
eingeschlagen, der die wichtigstc Eigenschaft des Uroclirom-Uro- 
erythrins, die griingclbe Farbung bci Alkalizusatz zuni Ausgangs- 
punkt der Bestimmung maebt. Durcb die hicdurch cinlrelcndc 
einheitliclie Farbung wird ein wesenLlichci Fcliler allcr friihcrcn 
Bestimmungen ausgeschaltct, die Farhen des saiiercn und alka~ 
lischen Hams gleichziiscizen. Als Vcrgleiclislbsung verwende icli 
folgende I^Iischung der leichl wasscrloslichen Oswald’sclicn Far- 
benzusammenstellung h 

Oswald Gold 0.2: 100 HoO, 22 x verdiinnl 55 cm^ 

9 Griin 0.1 : 100 H 2 O, 5 x verdunnt 5 cnF 


Diese Farbenmischung ist gelb und bat den griinliclicn vSlicb, 
der den Alkali-Ldsungen des Urocbrom-Urocrylbrins in slarkercr 
Konzentralion eigen ist. Sic stellt die-Haupl-Standardldsiing vor. 
Den in 100 cm^ dieser Losung entballenen Farbwert babe icli tO 
gleichgesetzt. Um aucb Bestimmungen bei sclnvacbcrcn Harnfar- 
bungen voraelimen zu konnen, babe ich nocli cine zweitc Farben- 
mischung hergestellt, deren Wert die Halfte, also 5 betnigt und in 
welcher das Giiin fehlt: 

Oswald Gold 0.2 : 100 H^O, 20 x verdunnt 20 cnF 4- 21 H 0 = 
41 cm^ “ 


Beide Standardliisungen sind im Diinkeln hallbar; sie warden i 
gteichen Flaschen, von denon, wc„„ noli- 


" 1903, S. 313 

In jeder Farbwareuhandlung zu crhalten 
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2 3 hintereinander untersucht werden Da tj 

Spuren von Urobilin und Porphyrin enthalt, so mii”rd™FS‘ 

nefLd” 'wO™; M aer Ham durch ausgesohWe- 
. a , ge rubt oder hat sich ein derartiges Sediment schon 
abgesetzt, so wird umgeschiittelt. Dann werden 10 cm3 2, 3 oder 
mehrmal mit Wasser verdiinnt, wodurch haufig schon Losung der 

Ei^varmen die Losung 


Der Vorgang gestaltet sich folgendermassen: 20 cm^ oder ein 
Multiplum des Hams, resp. zumeist seiner 2— Sfachen Verdiinnung 
werden mit 1 cm^ oder einem Multiplum Eisessig (bei starker Alkale- 
scenz mit deni Doppelten) und 5 cm^ resp. dem Multiplum Amyl- 
alkohol im Schutteltrichter gut ausgeschuttelt. Man lasst dieMischung 
sich absetzen, die Harnfliissigkeit abfliessen, fiigt ein wenig Talk 
hinzu, schiittelt durch und filtriert. Durch den Amylalkohol bei 
essigsaurer Reaktion iwrd Urobilin und Porphyrin extrahiert. 
Kleine Reste dieser Farbstoffe oder das selten vorkommende Uro- 
porphjTin werden spater beim Talkzusatz adsorbiert. Der Arayl- 
alkohol nimmt auch eine Spur Urochrom-Uroerythrin auf; dieser 
Verlust betragt etwa 5 %, was ohne Weiteres vernachlassigt werden 
kann. Die Extraktion beigemengter Farbstoffe — dasselbe gilt 
vom Bilirubin — ist umso besser, Je starker der Harn mit Wasser 
verdiinnt vdrd und vii kdnnen leicht auch massig gefarbte nor- 
male Harne schon zweimal verdiinnen. t)ber Smalige Verdiinnung 
brauchen wir nur selten auch bei stark ikterischen Harnen hinaus- 
zugelien. Das Talkfiltrat^ wrdmit 10%iger Lauge versetzt, in die 
planparallele Flasche oder Flaschen filtriert und der Urochrom- 
Uroerythrin wert durch Vergleich mit der StandardJdsung 10 oder 5 
bestimmt. 


Eine Voraussetzung fiir das Gelingen der Bestimmung ist, dass der 
Harn frei ist von Medikamenten, besonders der Salicylgruppe, welclie 
sich seibst durch Alkali gelb farben; dies erkennen wir durch die Eisen- 
chloridprobe. Daher sollen derartige Medikamente einige Tage vorher 
nichf verwendet werden. Azeton oder Azetessigsaure storen aber nicht. 
Der Harn darf jerner auch nocJi heine Nitrite enthalten. Nitrite und Essig- 
saure erzeugen Farbenzunahmen, die einen boheren Farbstoffgehalt vor- 

frei machen. 



tjBER DIE NATUR DES NORMALEN GELBEN IIARNFARBSTOPFS USW. 


431 


nen wir Harne mit einer deutliclien Urobilinogen'-Reakfion von vornlierem 
als nitritfrei ansprechen. Urn Nitritbildnng, welclie Eumeist sckundar jst, 
zu verhindern, empfieWt es sich zu dem zu sammelnden Earn schon m das 
erste Gefass etwas Chloroform zu gebcn und ebenso m das Glas, m welcliem 

er zur Unfersuchung kommt. , . , , * 

Dass Bhabarber den Earn farbt, war schon den alien Aorzlen bekannt. 
Dasselbe gilt auch von Phenophthalein und anderen Laxanlia-, ebenso sieht 
man off Rotfarbung des Hams nacli dem Genuss von roten Riiben. Eine 
Fehlerquelle kann die Anwesenheit von Alkaplochromogon bilden. Alkap- 
ton selbst bezw. Homogentisinsaure kommt bei der grossen Sellenlieil 
der Alkaptonurie nicht in Frage. Der in der gleichen \\eise vcrdiinnle und 
mil Eisessig verselzte Horn wurde in einer Reihe von norrnalen und palho- 
logischen Fallen vorher mit Aether exlrahierl. Die Ausschiitlelung des 
Aethers mil einer kleinen Menge Alkali ergab zumcist nur eine Spur Gelbfar- 
bung, welche bei der Beslimmung nicht in Betrachl kam. Mitunler war 
aber eine grossere Menge von Farbstoff nachweisbar. Die Verfolgung diesor 
Alkaptochromogene ergab, dass sic cxogenen Ursprungs waren und aiis 
Beeren sowie Obsi stammlen. Sic lassen sich jedoch durch Aether gut aus 
schiilteln. Die bescliriebene Beslimmung wurde zumeisl mit einer vor- 
herigen Aetherextraktion kombiniert, welche in den folgendcn Boispielen 
nicht besonders angefiihrt ist. 

'1. M. W., G3 J., gesund, Harn-Tagcsmcnge 700 cm^, saner, s])ez. Gew. 
1025, nitritfrei. Der Harn ist leichl von Urafcn gelriibl. 10 cm® des gut 
durchgeschtilteUen Hams vairden zweimal mit Wasser, also auf 20 cm® 
verdiinnt, wodurch sich die Triibung aufhclllo. Zu don 20 cm® kamon 

1 cm® Eisessigund 5cm®Amylalkohol imSchiillcllrichlcr. Dic.scharf abge- 
setzte Harnfliissigkeit wurde abgelassen, mil etwas Talk ver.sclzl, ge- 
schiittelt und filtriert. Das Fillrat belrug IS cm® und war blassgelb. Dazu 
kamen 8 cm® 10 %ige Laugc. Wegcn der ausfallenden Pbosphale mus.ste 
wieder filtriert werden. Das nunmelir griingelbe FiJfral, in ■ zwei 
planparallele Flaschen eingefiillt, war der Standard-Vergleichslosung 
10 gleich. Urochrom-Uroerythrinwerl /fir tOO cm® Harn berechnel == 

2 X 21 X 26 X 1 X 10 

— 15.1, der Urochrom-Uroerylhrinwert p.d. == 15.1 

X 7 « 105.7. 

2. A. K. 40 J., 38.5°, Pneumonic. Harn-Tagesmongc 800 cm®, saner 

Klark rot, aber klar. Starke 
Aldehydreaktion, Diazo normal. 10 cm® wurde 4 x , also auf 40 mit Wacser 
verdunn , davon wurden 20 cm® mil I cm® Eisessig und 5 AniYlalkoliol im 
SchutMtrichler ausgeschuttell. Das Talkfillrat bet nig 17 cm® und war 
»rob.„„Irei Zu d„„ 17 kamon s cm* 10 %,gc La„eo D a l" 11 “ ~ 2 ^ 
cm. ergab emen Wert, der in Doppelnasclio nocl, oinc Spur sla k r t™ • / 

33,5 und p. d. 33. 


20 17 23 2 


5X8 


268.0. 
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Haben wr iklerischc Harne zu untersuclien, so mtissen wir das 
f uicJi die AmyJaJkoIiol-Exlraktion und die Taikbehandiung nicht 
volhg zu beseiligendc Biiirubin noch durch konc. Salpetersaure zer- 
sloren, Avelclie das Uroclirom-Uroerythrin nicht angreift. Doch soil 
( 1C vcrwendele IdNOa-Mcnge niclil grosser sein als notwendig ist und 
veraucht man es bei sclnvacherem Bilirubingehalt zunachst mit 
Yr-yi cin^ Sliure. 


3. R. S., 23 J., 1 Icterus icat., totaler Verscliluss, Aldehydreaktion nega- 

liv, starker Bilirubingehalt. Tagesmenge 1400, neutral, spez. Gew. 1020, 

niliifroi. 10 cm® des klaren, stark rotgelben Hams wurden 5mal ver- 

diinnl, davon 20 4- 1 Eisessig + 5 Amjdalkohol ausgeschiittelt. Das 

Tallcfillral war noch bilirubingelb. Deshalb wurden die vorhandenen 18 cm® 

mil 1 cm® konc. HNOj versclzl und gemiscbt. Die Gelbfarbung verschwand 

binnen 20 Minuton bis auf eine Spur. Diese Spur wurde durch nochmaligen 

Zusatz von Talk voltkommen beseitigt k Das Filtral = 16 cm® miisste 

aber mil mcUr Lauge versclzl werden, da ja HNOg dazugekommen war. 

Dazu waren IG cm® notwendig. Es betrug 30 cm® und entsprach in 3 

Flaschen llintercinander dor VergleichsBussigkeil 10. Der Urochrom- 

r- „ ... 5 X 21 X 19 X 32 X 1 K 10 

Liroeiwlhnngehait war glcich — - = 30.9 und 

^ 20 18 16 3 

p. d. 3C>.9 X M == 51G.G. 


Eine besondere Behandlung erfordern Harne mit pos. Diazo- 
rcaklion. Urochromogcn farbl sich auch mit Alkali grungelb. 
Haben wir normale Harne vor uns, die eine Spur Urochromogen 
enthalten, so kbnnen iviv den von der Mitbeslimmung dieses Korpers 
herriilirenden Felder eventuell vernachlassigen. Doch habe ich 
micb bcmnbl, die Grossc desselben mit Riicksicht auf pathologische 
Harne zu bestimmcn, indem ich im AmmonsuIfat-FiJtrat nach 
Ansauerung mit Eisessig und Aether-Extraktion (zur Beseitigung 
der auch eine Diazoreaktion gebenden Oxysauren) den Diazowert 
und den ibm nach Alkalizusatz cntsprcchenden Farbwert des 
Urochromogens bestimmt babe. Zu diesem Zwecke war es aber 
zuerst notwendig, eine einer schwaclien Diazoieaktion entspre- 
cbende Standardlosung berzustellen. Dieselbe bat folgende Zu- 

sammensetzung; ^ i an 

Oswald Rot 0.2; 100 H 2 O lOfach verdunnt, davon 25 cm" + 3D 


HgO — 55 cm®. 

Oswald Gelb 0.2; 100 H^O 2 cm®. 

noch weiter abWnsst (BiUvcrdinbildung). 
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siglveit urde mit Lauge versetzt und der Fatbwert bestimmt. 

Tagesmenge 000 cm=>. Ciazo- und Urochromo^Pn- 
beredret'r^rrvom Diazo-Wert. wurde mit 10.6 pro loO Harn 
irmoLul af FiHrl verwendeten, mit Talk gut ausgeschiittelten 

Ammonsulfat-Filtrat waren noch 9 cm^ vorhanden, dazu kamen 27 cm^ 

Konc. Alkohol. Das stark am Wasserbad eingeengte Fiitrat wurde auf das- 


selbe Volumen gebraclit, wie es dem Harn entsprach, ^ = 6.8 cm®. Der 

33 

Farbwert dieser FlUssigkeil betrug 4 pro 100, nach Zusatz von 3 cm® Alkali 
aber 10 . 4 . Der Farbsloffwert von 4 war durch das an sich etwas gelbliche 
Urochromogen bewirkt, wesbalb der Alkaliwert von 16.4 dem Diazo-Werl 
von 10.6 gleicbgesetzt werden konnte. Es entfiel demnach auf einen 
Diazo-Wert von 1 ein Alkkli-Wert von 1.5. 


Dieser Wert, in mehreren Fallen besiimmt, schwankte zwischen 
1.5 und 1.6 des gelben Standard-Wertes. Auf Grund dieser Berech' 
nung rniisste vom Alkaliwert des Urochrom-Uroerythrins pro 100 
Harn, cnispreebend dem normalcrweisc etwa 1 betragenden Diazo- 
Wert, 1 .5 abgezogcn werden, was bei negativer Diazoreaktion und 
eineni spez. Gew. von 1020 — ^25 aucli oline gesonderte Bestimmung 
gcschclicn kann. In patliologischen Harnen mit positiver D’azo- 
probc muss aber dieser Wert bestimmt werden. So ergab obiger 
Typhusfall cinen Urochrom-Uroerythrinwert von 40 und p. d. 320. 
Nach dem Diazo-Wert von 10,6 sind aber von 40 fur das Urochro- 
mogen abzuziehen 10.6 x 1.5 = 15.9, so dass fiir Urochrom- 
Urocrylhrin nur iibrigbleibt 40 — 15.9 — 24.1 und p. d. 144.6. 


III. Urochrom-Uroerythrinausscheidung des gesundeu 
tind kranken Organismus. 

Die Tahelle illuslriert die Urochrom-Uroerythrinausscheidung 

des gesunden und kranken Organismus. In ihr ist beim 1. und 22. 
Fall ausser dem colorimetrischen ein Gewichtswert angegeben. 
Dieser wurde dutch Darstellung von harnsaurefieiem, r6men 
Uroerythrin resp. Urochrom aus Sedimentum lat. und Wagun^ 
nach wrheriger Bestimmung des entsprechenden Farbwertes dure 
Alkalizusatz gewonnen. Der 100 Einheiten der 
enlsprcchonda Gewichtswert betrug 70 mg. a™ ^ 

werten fur 100 cm^ Harn und pro die ist auch der We p 
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Name, Alter und 
Gewicht 


I.M. W.,C3 J.,62Kg. 


» » 

2. B. A., 

3. E. E., 
4. 1. L., 
5, S. A., 
G. G. S., 

7, T. B,, 

8, A. L., 

9, F. S., 

10. V. F., 

11. I. L., 

12. U. B., 

13. S. L., 

14. K. E., 

15. A. A., 
IG. N. B., 


ftp 

10 J., 27 
18 


5, 

57, 

7G. 


79 
53 

17, 102 

18, G9 

24, no 
61, 67 

71 
5G 
51 
70 
47 
49 
45 


63, 

27, 

17 , 

37, 

54, 

79, 

73, 


17. P. W., 69, 

18. K. E., 42, 

19. H. P., 72, 

20. N. H., 74, 

21. K. R., 55, 


80 

58 

CO 

45 

81 


22. A. F. 32, GO » 


23. K. L, 17, 64 

24. A. S., 56, 52. 


TMk d,r Vroa„„.Vro,ry, Hr, 

I 

Diagnose und Temp. 


Eigen, normal 

'Tagesharn von = 
Abendh. nach dor 
Hauptmalzcil von 5^ 
Nachtliarn von 10*^ == 
normal 


Senium, 37° 

Adipositas, n. 

Mori). Addison, n. 
Akromegalic, n. 

Vil. cord. 37.5° 

Aortitis luica, 37.3 

Pneumonic, 38.9 

Typhus 40.1 

Tbc. puJm. 38.2' 

» » 37.9' 

Ca Ycntr., n. 

» 37.8‘ 

Ca liepalis, Ascites,38.5‘ 
Cirrh. hcpalis, Ascites,n. 
Anaemia pern., t 

» * » 

Nephr. chron. 37.2' 

Hepatitis, lot. Ver- 
schiuss, n. 

» 37.3° 

Ca pankr.,tot.Versch].n 


[Harnpro die,] 
spez. Gew. 


1300. 1020 

300. 1023 

200. 1025 
800, 1012 

800. 1024 
800, 1016 

1500. 1018 
1800, 1012 

600, 1035 

1400.1018 

1200, 1022 

700, 1024 

800. 1026 
900,1021 
600, 1027 

1000, 1022 

800. 1025 

800. 1020 

1000.1017 

600. 1024 ■ 
1200, 1016 
1000,1021 

900. 1024 

1200. 1018 


Besondere 

Reaktionen 


2500, 1012 

1200, 1023 
700, 1024 


Urobilin 
Diazo pos 4 
» pos 3 
0 

[Aldehyd stark 
[Diazo pos 2 

tMdehyd stark 
> » 

0 

Aid. stark 
Albumen 6 


Bilirubin 

Bil, u. Urobilin 
Bilirubin 


wechsel — etwa Gewebszerfall — bewirkten Erhbhung der Farb- 
stoffbiMung felilen bis jetzt direkte Anbaltspunkte. Elier konnen 
wir cine Verminderung der Bildung bei erlalimendeni Stoffwechsel 
naclnveisen. Es ist jedocli wahrscbeinlicli, dass unter dem Emfluss 
gewisser Noxen vermebrie Bildung und Ausscheidung im Harn er- 
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des gesunden und krnnken Organismus. 
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kl.n.scl,.z„meisl ei„ Slaumgszeichen. Die Steuung haUhr 
Lober. wcnn aue), aid, I ErWnkungen derselbsa JeSemn Bdl 

ge jjsse Blutstauung m ihr ist auch vielfach die Ursache fur das vermehrte 
Auffreten des Farbstoffs bei den fieberhaften Krankheiten, die zuniichst 
das Herz (fieberhafte Tachj^kardie) und in weiterer Foige die Leber alte 
rieren. Das Gieiciie kann von der Lunge aus geschehen.’^ 


Die Fville der. pathogenctischen Ursachen fiir die Entstehung 
einer Uroerythrinurie ist so gross, dass es nur wenige Krankheiten 
gibt, welclie nicht cine Steigerung derselben bewirken. Dies kdnnle 
dem Farbsloff eine gewisse Banalitat verleihen, aber in der quanti- 
tativen Bestinimung besitzen wr doch eine Differenzierungsmog- 
liclikeit, die von diagnostiscbem W^ert sein kann. In einer anderen 
Richtung vieder kann die Relation zum Urobilin Verv-^ertung 
finden. Denn oligleich beide Farbstoffe einen weitgehenden Paral- 
lelismus zeigcn, ist ilire Ausscheidung doch nicht gleichsinnig. Das 
Urobilin kann ausser bei Stauungen in der Leber noch aus zwei an- 
deren Grundcn vermehrt in den Harn iibertreten. Es gibt eine 
gaslrischc Urohilinurk, welche entsteht, wenn diirch einen offenen 
Pylorus Urobilin in den Magen uberlritt, von welchena dasselbe 
rasch in die Nicre gelangt^, Diescr gastrischen^ Urobilinurie 
braucht keine Vermebrung des Urocbrom-Uroerythrins im Harn zu 
entsprcchcn. Eine zweite Quelle fiir vermehrte Urobilinausschei- 
dung kann das vermehrte Angebot bei Hamqlysen sein. Hier ist 
die Resorption des reichlicli im Diinndarm zu Gebote stebenden 
Urobilins die Quelle. Diese Urobilinurie hat also h&molyiischcn 
Uisprung, Auch in solchen Fallen kann dei Urobilinwert hoch, der 
Urdchrom-Uroerythrinwert dagegen normal sein. Doch schliesst 
weder die gastrisclie noch die hamolytische Urobilinurie aus, dass 
eine Leberstauung daneben vorhanden sein kann. Im Gegensatz 
zur cardio-pulmonalen und hepatalen Stauung sclieinen Stauun- 
gen im Portalsystem ausserhalb der Leber nur dann vermehrte 
Farbstoffausscheidung zu bewirken, wenn gleicbzeitig eine Leber- 
erkrankung vorhanden ist. Daber weist eine starkere Ausschei- 
dung bei Ascites in erster Rcibe auf die Leber liin, wahrend Ascites 
ohne Vermebrung des Farbstoffs andere Ursachen zu baben pflegt. 

Die Urochrom-Uroerythrinausscheidung kann auch ernietog 

sein. Dies tritt deullich bei der ebron. Nephritis zutage. Eine 


xLadage, Diss. Leyden 1899, Ref Malys Jahresber. 
2 Sielic Meinel. Centr. Bl. f. inn. aied., 1903. 
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Herabsetzung finden w ferner oft bei der An. pern, mit Oder ohnc 
Urobilinurie. Hier liandelt es sicli niclit urn Retention, sondern um 
ein herabgesetztes Angebot von Farbstoff an die Leber. Dicse ver- 
minderte Anssclieidung, die wir ancb bei andcren langdauerndcn 
Erkrankungen antreffcn konnen, modite icb als )>kacheictische 
Urochrom-Uroerythrin-Verarmiingi) bczeicbnen. Auf vermm- 
derte Uroerytbrinausscbeidung bei kacbektiscben Iktcrusfallcn 
' liabe icb scbon friiher ^ bingeAviesen. 

Die Urocbroni-Uroerjdbrinausscbeidung wurde aucb bei Std- 
rungen der endokrinen Driisen untersucbt. Ein Fall von M. Addi- 
son, eine Akromegalie, mebrere Diabetc.sfallc zeigten normalen, cine 
hypopbysare Fettsucbt einen etwas vcrininderten ICilogranimwcrt. 
Dagegen diirfte Basedow stets zu cincr Erbobung der Anssciieidung 
Aniass geben. 


IV. Ztir Frage des Urspriings des Uroclirom-Uroerythrins. 

Garrod ^ sagt, dass kliniscbe Bcobacbtungen anf die Leber 
als Entstebungsort des Urocrytbrins binweisen, Ec^veise fiir cine 
Beziebung zum Blut- oder Gallcnfarbsloff liegen aber niclit vor. 
Drabkin reebnet das Uroebrom zu den rein endogenen Sloffwcchscl- 
produkten; seine Abstammung voni Hiiinoglobin sci nicht unmdg- 
lich, wenn aucb aus eigcntlichcm Zclleiwciss wabrschcinlicher 
(Myobamoglobin, Keilins Cytoclivom oder Warburgs Atmungs- 
ferment). Heilmeyer Aveist darauf bin, dass das Uroerylbrin bei 
Leberkrankbeiten vermehrt ausgesebieden A\ird. Er koninit bezug- 
licb des Urocbroins fast genau zu den gleicbcn Ergebnissen Asde be- 
zuglicb des Uroerythrins. Im Lichtc inciner Unlersuchungen bieten 
diese Ergebnisse niebts Uebcrrascbendcs, doch Imbcn die von ibin 
betonten Beziebungen beider Farbstoffe zum Blutzcrfalis elAvas 
Gezwingenes an sicb; weder DombroAvski ^ noclt HoblAvcg^ konn- 
ten aus Uroebrom Hamopyrrol darstellen. ^ 

Dass der m Krankheitcn vermehrt ansgescbicdenc Farbstoff 
niclit schlec hfaveg das Ergelinis cincs paUlologischcn Stoffwcclisels 

HubfrlTcrT Veriag f. Mcdiri,., 

a 1894/95. 

.Med. Spektrophotomelrie, S. 21G u. 231 

Zeitschr. f. Phys. Chetn., Bd. 54 390 iqoR 

Bioch. Zeitschr., Bd. 13. 199. 1908 
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ist, beweist die leichte Steigerung seiner Aiisscheidung bei mecha- 
nise len Behinderungen der Gallenabsonderung. Hier liegen ahn- 
ic ie ^el•haltnlsse me beim Urobilin vor, aus dessen vom Darm zur 
Leber gehenden Strom unterden gleichen Bedingungen bedeutende 
J ngen parachobsch gegen die Niere abgedrangt werden konnen. 
Sowie alier dieses Urobilin auf eine starkere Quelle himveist, so wer- 
fen auch die im Ham auftretenden erhdhten Urochrom-Uroerythrin- 
quantilaten ein Licht auf einen Stoffwechsel, dessen Umfang ^vir 
nach den physiologischen Werten nicht zu beurteilen im Stands 


waren. Wahrend wir aber beim Urobilin Beziehungen zur Hamo- 
lyse kennen, sind uns beim Urochrom-Uroerythiin Beziehungen 
zu einem besonderen Stoffwechselvorgang bisher unbekannt. 

Versucht man etwas Sicheres fiber den Ursprung dieses Farb- 
stoffs auszusagen, so erkennt man bald, dass wr hier noch vollig 
auf Vermutungen angewiesen sind. An ■welchc der beiden Modi- 
fikationen sollen wir uns halten, wenn wir nach Analogien im Kor- 
per suclien? Infolge der alkalischen Reaktion in den Geweben ist 
es eber berechtigt, die gelbe Alkali-Mo difikation des Urochroms als 
die rotliche des Uroerythrins unseren Vorstellungen zu Grunde zu 
legen. Suchen wir nach ahnlich gefarbten Geweben oder Flussig- 
keiten, so stossen Avir zunachst auf die Lipochrome. Wir wissen 
aber, dass diese Stoffe exogenen Ursprungs sind. Beim Diabetes, 
wo die Lipochrome im Blut vermehrt sind, ist eine Steigerung nicht 


festzusteUen. 

Drabkin konnte durch Beigabe von Chlorophyll Oder Hb zur 
farblosen Grunddiat beim Hunde keine Anderung der Harnfarbe 
erzeugen, dagegen ergaben Adrenalin, Thyroxin und Phlorrhizin, 
also den Stoffwechsel steigernde Substanzen, bedeutende Erhohun- 
gen, die Entfernung der Schilddrfise hinwiederum starke Vermin- 
derung der Ausscheidung. Die Kiirve der Vrochrom-Uroenjihrin- 
ausscheidimg zeigl beim Menschen von der Kindheil bis in das Senium 
einen sietigen Abjall Beziehungen zur Intensitat des Zellebens 
sind nach Drabkin nicht zu verkennen. Beim Myxoedem und bei 
schwereren Formen des Farkinsonismus habe ich selbst starke Ver- 
minderungen der Urochrom-Ausscheidung festgestellt. 

Zwei Tatsachen konnten uns dem Ursprung des Farbstoffs naher 
bringen. Die eine ist die enge Verbundenheit desselben nirt der 
Harnsaure. Im Sed. lat. ist der Farbstoff so innig mrt der Hara- 
saure verbunden, dass man ihn ans dieser Veibmdung schwer tren- 
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nen kann. Es ware daher moglich, dass der Zerfall der Kern- und 
anderer Nukleoproteinc. aus welchen die cndogene Harnsaure ent- 
steht aucli die Quelle des Farbstoffs ist, dass er also am einer in 
den men vorhandenen gejdrUen Yerbindung stammL Diesen Farb- 
stoff bekommen wir nicbt zu Gesicbt, weil wir Fast me rcine Zellen 
in f^eniigend grosser Menge antreffen. Dort wo dies abcr der Fall ist, 
wie beim Eiter, konnen wir Gelbfarbung feststellen; sie ist niclit an 
die Fliissigkeit des Eiteis, sondern seine festen Bestandteile, die 
kernreiclien Leukozyten, geknupft. Das Chlorom, cine besondere 
Form des Lymphosarkoms, zeigt eine Farbung, von der Reckling- 
hausen und ebenso wSternberg^ nieinen, dass cs sicli niclit um 
Lipochrom, sondern »um eine Parencbym-Farbe Jiandclt, welcbc 
der gelbgrunen Farbe des Eiters vergleiclibar ist»). 

^Einige Eiterproben wurden von mir daraufhin untersiicbt, oli 
sich ein deni Uroclirom-Uroerytbrin ahnliclier Farbstoff aiis Eiter 
gewinnen lasst. Nach Aiisscbaltuiig der Feblerquellc, die von lieigc- 
mengtem Blutfarbstoff herriiliren konnte (diiicb spektroskopisclie 
Untersuchung), vairde festgcstellt, dass an sich gclbc Ei‘ crcxiraklc 
sich durch Alkali starker gelb farben und auf Zusatz von konz. 
HgSO^ Rotfarbung geben. Daniit war die Anwcscnheit cines dcm 
Urochrom-Uroerythrin ahnlicheii Farbstoffs im Eiter walirschein- 
lich gemacht; seine Quantitat diirftc niclit in alien Zellen gleicli scin, 
denn blutfreie Muskelextraktc gaben z. B. keine dculliche Gelli- 
farbung mit Alkali. 

Die mit ungefalir 350 mg veranschlagle norniale Urochroni- 
Uroerythrinbildung p. d. slellt fiir cin endogenes Produkt einen 
ziemlich hohen Wert vor. Es muss sich daher iini cin rclativ grosses 
Gewehe handeln, aus dem der uns hicr bcscliaftigcndc Farbstoff 
entsteht. Kann die Masse der Kdrperzellen, wobci Anelleiclit die 
Kerne die hauptsachliclisten Trager des Farlistoffs sind, dicser 
• Vorstellung entsprechen? Icli glaiibe ja. Vergleichcn wir die Menge 
der im Harn p. d. ausgescliiedcnen endogenen Harnsaure, welcbc 
normalerweise 3—400 mg betragt^, mit der von mir auf 350 mg gc- 
schdtzten normalen Urochrom-Urooiytl.rinbildung, so konnlen dicso 
engen emander entspredren. Sclwvierigcr ist os sich vorzuslcllcn 
dass der doch v,elfach mit vermelirtem Kornzcrfall cinhcrgelicndc 
pathologisch c Stotfwechsel niciit aucli irgendwie in den Werten z 


Kum 


^ Handbucli, d. spez. pah. Anatomic. I, SpriiiRer laoc 
>Boda„sky, Introduction to Phya. CUm H ui 
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Ausdruck kon,r„e„ sollte. Aber hieruber wissen w nichts Siohom 
a ausser ba der Hepatitis and Tumoren mit totalem Galtasve»s^ 
verscHuss ms mentals die ganze im Stofftvcchsel gebildelc MciTsc 
des Farbstdffs zu Gesichte kommt. ® 


Zusammenfassung. 

1) Der nomiale gelbe Harnfarbstoff Urochrom ist durch die 
alkalischen Valenzen des Hams mit gelber Farbe gelostes Uro- 
erythrin; 

2) Beide Farbstoffe kbnnen durch colorimetrischen Vergleicli 
mit den gleichen Iciinstlichen Farbmischungen quantitativ bestimmt 
werden. 

, 3) Die starkste Urochrom-Uroerythrinausscheidung wird bei 
totalem Gallenwegsverschluss im Beginne der Erltrankung beob- 
achtet. Sie betragt hier rund 350 mg p. d., wahrend nornialer- 
weise nur etwa 70 mg durch den Harn ausgeschieden werden. 

4) Die Menge von 350 mg diiifte auch die im normalen Stoif- 
wechsel eines Erwachsenen gebildete Quantitat sein, von der phy- 
siologisch der grosste Teil durch die Leber abgebaut wind. 

5) Das Urochrom-Uroerytbrin gehbrt zu den Stauungszeichen 
des Hams. Je grosser die durch die verschiedensten Ursachen aus- 
losbare Behinderung der Lebercirkulationen ist, umso mehr nahert 
sich der im Harn aufscheinende Wert dem bisher festgestellten 
Maximum von 350 mg. 

6) Die Urochrom-Uroerythrinaussclieidung ist bei schweren 
Nierenscliadigungen (Schrumpfniere), ebenso aber auch bei kachek- 
tischen Zustanden der verschiedensten Art und im Senium vermin- 
dert. 

7) Es wird hypothetisch die Abstammung des Urochrom- 
Uroerythrins aus einem in den Zellen bezw. Zellkernen enthaltenen 
Farbstoff erortert und die bei den Eiterkorperchen sichtbar in 
Ersebeinung tretende Gelbfarbung damit in Zusammenhang ge- 
bracht. 


Conclusions. 

1 The normal yellow urine pigment Urochrom is Uroerythnn 
dissolved with. yellow colour by the alkaline urine-valencies. 
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2. Urochrom and Uroerythrin can be determined by colorime- 
tric comparation with the same artificial colour-mixtures. 

3. The greatest XJrochrom-Uroerythrin output is observed in 
total occlusion of the galhvays in the beginning of the disease. It 
amounts here round 350 mg p. d., while normally only about 70 
mg are excreted by the urine. 

4 . The amount of 350 mg seems to be the quantity formed in the 
normal chemistry of the body, but physiologically is the- greatest 
part destroyed by the liver. 

5. Urochrom-Uroerytlirin belongs to the signs of stase in urine. 
The greater the differently caused obstacles for liver-circulation are, 
the nearer comes the output, in urine to this hitlicrto found maxi- 
mum of 350 mg p. d. 

6. The Urochrom-Uroerytlirin output is diminished in heavy 
kidney diseases (shrink-kidney), likewise also in various kachcciic 
conditions and in the senium. , 

7 . Hypothetically is discussed ' the origin of Urochrom-Uro- 
erythrin from a colouring matter in the cell resp. in the cell-nuclcus 

and the visible yellow colour of the pus-cells is brought in connec- 
tion witli it. 
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Results of Medical Treatment of Gastric and 

Duodenal Ulcer. 

(A Clinical-rontgenological Re-examination . of 382 Patients). ^ 

By 
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Tlic Ireatmenl of clironic gastric and duodenal ulcers during the 
last twenty-five years has varied from medical to surgical and back 
again. Hitherto it has nowhere been found possible to draw up the 
final linos of procedure for the treatment, nor can Ave expect to be 
able to do .so as long as the etiology of the disease is unknown. 
Moreover, tlie cotirse to be followed in each particular case is depen- 
dent not only on medical but also on social factors. The therapeutic 
results attained are therefore not commensurable. 

TJie medical mode of treatment follows, generally speaking, the 
same principles as Avere laid doAvn by Cruveilhier about 100 years ago. 
These principles AA’^ere based, first and foremost, on the observation 
that gastric ulcer Avas a curable disorder and, nextly, that the die- 
tetic and hygienic measures were of importance for the attainment 
of a cure. 

We sliall not here go into all the variations of tlie»ulcercure»that 
have been adopted in the course of years. As pointed out by H. G. 
Dedichen in 1933, the therapy is still based upon clinical experience. 


1 P.apcr read in the Norwegian Medical Society on 25/3 1942. 
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Such new procedures as Have been introduced in the ulcer treatment 
can hardly be shown to have led to improved results. 

The treatment we have adopted is the usual cream-milk cure 
extending over four weeks, with a prolongation of 14 days in parti- 
cular cases The diet is at first very scanty and is gradually increased 
during the course of the cure. Alkalies and warm compresses are 
employed only in some individual instances. The patients aic 
strictly confined to bed, and in the great majority of cases the con- 
ditions in the stomach are ascertained by X-ray c.xami nation bolli 
before and after the course of treatment. On being discharged the 
patients are usually enjoined to keep quiet for at least a fortnight 
and to observe a careful diet for half a year afterwards. 4 hree years 
after completion of the cure the patients are systematically called 
up for clinical and rdntgenological control-examination. The results 
of this examination will be set forth in the following jiagcs. So 
far as we have been able to find, there have not hitherto been pub- 
lished the results of both clinical and rontgenological control- 
examination of any rather large body^ of material. 

We have confined ourselves to so short an observation period as 
three years because Age Nielsen’s investigations have shown that 
90 per cent of the recurrences appear vnthin 2 % years after the 
treatment. If the patient has had no rccuiTcnce in these years, he 
should therefore have a good chance of continued freedom from 
symptoms. Meanwhile, our further investigations show that a good 
many recurrences arise after 3 years, and we hope to he able to 
revert to this matter on a fulurc occasion. 

Before proceeding to speak of our results we shall, however, try 
to illustrate the importance of this disorder by means of some figu- 
res. During 6 5/2 years (from I/l~3o to 30/6—11) the number''of 
patients treated in the Medical Unit of the hospital was 10,580, of 
whom 904 were suffering from gastric or duodenal nicer. To these 
may be added 150 re-admissions. Ulcers of tlic stomach and duo- 
denum thus constitute 10 per cent of the total number of cases 
treated. From this it will be understood why wc have deemed it 
imperatively necessary to attempt, at any rate as far as we arc con- 
cerned, to draw up some few guiding lines for our tlicrapy 

The follow-up investigation concerns the first 3-ycar period 

suffered from gaslnc and 230 from duodenal ulcer, in all cases 
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Table I. 

Distribution according to age. 


Gastric ulcer . 

<20 

21—30 

1 

31—40 

11—50 

11 

61— 7C 

>70 

1 

15 

^ 28 

56 

35 

80 

40 

38 

38 

33 

I 

6 

7 

4 

1 

Duodenal ulcer 



Of patients wtli gastric ulcer 81 were men and 71 women of 
those mth duodenal ulcer 1 70 were men and 60 women. 

We here find repeated the usual experience that duodenal ulcer 
occurs far more frequently in men than in women, while the fre- 



quency of gastric ulcer is more or less the same in both sexes. Further 
it would seem that ulcus duodeni occurs at an earlier age than 
gastric ulcer. In order to check these figures -we have prepared a' 
statistical table of the ages of ulcer patients in the period from 1/1 — 
55 to 1/7 — 41. Only those treated for the first time are included and 
the material includes 904 cases, whereof 376 with gastric ulcer and 
528 with duodenal ulcer. (Fig. 1 and Fig. 2.) 

In this larger body of material we find again more or less the same 
conditions^ but here there is a distinct preponderance of males also 
among the patients with gastric ulcer.. Further it is seen that the 
tendency towards greater frequency of duodenal ulcer in the lower 
age-groiips is found only among rhen. The curve for duodenal ulcer 
here reaches the maximum between the ages of 30 and 40, while 
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Among the women (Fig. 4) the age-curves for 
duodenal ulcer practically coincide. 


gastric and for 


his difference in frequency according to age is of considerable 
importance for the therapy, especially as regards the question of 
operative treatment, where the age of the patient may be the deci- 
sive factor in the choice of therapeutic procedure. 


Duration 0 / the illness before , admission. 

- It vdll obviously always be difficult to give exact particulars as 
to the duration of the malady on the basis of the clinical observa- 
tions alone. We are therefore obliged to content ourselves with ap- 
proximate figures. On the basis of the anamnestic data the mate- 
rial has been divided into the following groups: 


Table II. 


Duration of illness 

Gastric ulcer 

Duodenal ulcer 

Under 1 year 

43 

62 

2 — 5 years 

51 

72 

6—10 years 

23 

42 

11- — 20 years 

25 

41 

Over 20 years 

10 

13 


On setting up these figures in a graph (Fig. 5) it will be found 
that the curves for gastric and for duodenal ulcer run practically 
speaking parallel. From this point of view the two groups should 
therefore be commensurable. 


Clinical follow-up examination. 

Only for four patients is the subsequent history of the case un- 
known. As to the remainder we find that 67 of the 152 patients with 
oastric ulcer are free from symptoms during three years and 79 of the 
230 patients with duodenal ulcer. In other words, over 44 per cent 
of the patients- in the first group and 34 per cent of those in . e 
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second group present no clinical symptoms in the thrce-ycar period. 
Before proceeding to deal more fully with the results of the subse- 
quent examination it is necessary to define more precisely what \vc 
have designated freedom from symptoms. In order to be assigned 
to that group the patient must have been living on ordinal y diet 
without showing signs of dyspepsia. Meanwhile, tliere will always 
be found some patients whose classification is a matter of doubt. 
Thus some may for a very short period been troubled by indefinite 
abdominal symptoms, which have caused them to take dietetic 
precautions during that time. These have nevertheless l)ccn includ- 
ed in the symptomfree group. To the dyspepsia group arc assigned, 
on the other hand, all patients who have had to pay special atten- 
tion to diet during a long period in order to avoid dyspeptic troubles. 
In separate groups are entered patients who have had manifest 
hemorrhage or perforating ulcer. As already mentioned, four 
patients failed to present themselves for re-examination and one 
patient afterwards died of cancer recti. 

The material is divided into groups according to the duration of 
the symptoms (Tables III and IV — Figs. 6 and 7). 
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Table III. 
Gasiric ulcer. 


Diiralioii of symplotus: 



Symptomfrcc 

2G 

1 

Under 1 year: , 

Dyspepsia 

12 


Hcmorrliagc 

2 

■ -13 


N’ol rc-examined 

3, 


9 r I 

f Symplcmfrcc 

26l 


2 — 5 years < 

[Dyspepsia 

1 

251 

[51 


fSymplonifree 

6] 


0 — 10 years: | 

Dyspepsia 

15 

\ 23 


[llemorrliagc 

2J 

1 


rSymj)lomfrec 

5' 


11 — 20 years: 

1 Dyspepsia 

18 


Memorrjiage 

1 

25 


.Not re-examined 

1. 


Over 20 years: | 

fSymplomfrce 

[Dyspepsia 

4] 

[10 


07 symplomfrcc out of 152. 


Table IV. 
Duodenal ulcer, 

nuratlon of symptoms: 



Symplomfrcc 

23' 



Dyspepsia 

25 


Under 1 year: 

Ilcmorrhagc 

11 

• 02 


Perforating ulcer 

2 



-P Cancer recti 

u 



Symptomfrcc 

32' 


2 — 5 years: 

Dyspepsia 

ilcmorrliagc 

3'1 

5 

• 72 


^Perforating ulcer 

1 



Symplomfrcc 



G — 10 years: 

Dyspepsia 

30 

• 42 


.Uememorrhage 




Symplomfrce 



11 — 20 years: ' 

Dyspepsia 

25 

41 

J-Icmorrliage 

3 


-Perforating ulcer 

1 


Over 20 years: ■ 

Symplomfrcc 

[Dyspepsia 

4' 

9 



79 symplomfrcc out of 230. 

Here will at once be noted again the previously known phenome- 
non that the shorter the history of the illness is, the greaterwill be, 
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the number of patients free from symptoms after ilic cure (Figs, 6 
and 7), Tliis applies especially to the fimt two groups, which com- 
prise patients who- had had the malady for less than 1 year or for 
2 — 5 }»ears respectively before treatment. Among these paients 
over 50 per cent of those with' gastric and about 40 per cent of those 
with duodenal ulcer were free from symptoms in the three-year 
period. For patients with a longer history of the disease the results 
are, however, considerably less satisfactory, the number of those 
free from symptoms being reduced to about the half. For instance, 
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Of patients who liad shown signs of the disease for more than 5 

?™nrThrrr 

treatment. This applies both to patient mth gastric and to those 
ith duodenal ulcer. The recurrences consisted chiefly in the rean- 
pearance of the dyspeptic troubles. Among the patients with gastric 
ulcer only 3 per cent presented symptoms of manifest hemorrhage, 
rvhile such symptoms appeared in 10 per cent of those Avith duode- 
nal ulcer. Perforation occurred in none of the patients with gastric 
ulcer, whereas this complication arose in 4 cases of duodenal ulcer. 

For pyloric ulcer, which in this mateiial is assigned to the gastiic 
ulcers, the frequency of recurrence is the same as for the combined 
material — 2 — 3rds of the patients (14 out of 20) having had relapses 
after 3 years. 

In order to ascertain whether any indications as to the further 
course of the disease could be obtained already during the treatment 
everj' divergency from the regular course was noted in the journals. 
Of the total number of patients 55 had dyspeptic troubles during 
tlie cure. Twelve of these -svere free from symptoms in the 3-year 
period, while 43 had had relapses. Thus the frequency of recur- 
rence seem to be somewhat greater within this group than for the 
1 cst of the material investigated. The difference, however, is not so 
great tliat it can be assigned any special importance. Finally, 73 of 
the patients with relapses w'ere subjected to operation, — 47 for 
duodenal and 26 for gastric ulcer, while 56 had a renewed course of 
dietary treatment — 30 for duodenal ulcer and 26 for gastrm. 

We have already mentioned that the choice of the mode of treat- 
ment is not solely dependent upon medical considerations, but that 
social factors also come into play. In order to get an insight into 
this question the material has been divided into two groups, one of 
which embraces patients with relatively heavy work, while the 
second group comprises all other occupations. 

Of 126 patients with duodenal ulcer who had manual labour 43 
were free from symptoms, while of 104 such patients ^vith .other 
ork» 33 were symptomfree. In other words, about one-third m 


w 


Of patients with gastric ulcer 29 out of 63 who had manual work 
and 34 out of 89 who had .other work, were free from symptoms. 
Thus as regards gatric ulcers patients with labour 
be more fatmurably situated than the others. Meanwhile, the gioup 
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mother work» here chiefly comprises women, so that the two catc- 
f^oriGS nrc lisrdly coinp&r&Wc. 

In the combined material we find that 72 out of 189 patients 
with manual work are free from symptoms, while 67 are free from 
symptoms among 193 patients with .other work.. In this investiga- 
tion it therefore seems to have had no significance as to the result 
of the treatment whether the patient has had bodily labour oi not. 

Finally, we have tried to get an insight into the result of the 
tieatment in cases of relapse. Out of 81 patients (35 with gastric 


and 46 with duodenal ulcer) who have gone tlirough two cures 24 
were free from symptoms after the second course of treatment, i, e., 
about 30 per cent. The result is, as might be expected, somcwliat less 
satisfactory than after treatment for the first time. 

On summing up the results of the clinical re-examination we find 


them to be as follows; 

Of patients with gastric ulcer 44 per cent and of patients with 
duodenal ulcer 34 per cent were subjectively free from symptoms in 
the three-year period which the inquiry embraced. Where the dise- 
ase had been present for less than five years before Irealment fully 
half of the patients with gastric ulcer were found to be free fi om 
symptoms and about 40 per cent of those vith duodenal ulcer. Of 
patients vttli a history of illness exceeding five years only one- 
fourth can expect to get rid of their troubles. 


Rdntgenological Investigations. 

Some of the patients were subjected to X-ray examination only 
at the beginning of the diet-cure, but not at the conclusion of Ihc 
treatment, or at the control examination aftei three years. There- 
fore the number of patients in the following tables will l)c somewhat 
less than the total number investigated. 

Patients admitted to the liospilal on account of hemorrhage, 
were not examined by X-rays before the treatment. If no ulcer or 
deformity due to ulcer, was found after treatment, ilic patient in 
question has not been included in this material (nor in llie clinical) 

Ln ulcer" '!>'<= oH.er causes 

X-rtve^ years 329 patients were 

^ ‘ ^ these (44.3 per cent) had no niche (Out of 

patents 146 {38,4 per cent) were clinically symptomfr™, (Table 
30 ~ Ada mcd. scandinav. Voh CXIU. \ 
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Among the gastric ulcers SSshowed a niche, while in G{ eases no 
niche was found. Of the 58 patients with niche 51 had liad (iv.snei>- 
tic troubles during the three-year period. Of 22 patients with larne 
gastric ulcer who showed no niche on control e.xaniination 19 had 
been free from symptoms. For so far there is good concordance lie- 
tween the subjective condition in the three-year period and the 
X-ray examination, whereas there is great disaccordance in tlic 
group vdth small gastric ulcers xvhere no niclie was found on con- 


trol examination. Half of the members of this group (21 patients) 
were found to have had symptoms. The divergency is so great 
that it can hardly be ascribed to a fault in tJie X-ray examination, 
but must be assumed to be due to some factor in tlie disease itself. 


Table V. 

Relation belween results of X-ray examination and clinical examinnllon. 



Findings on X-ray examin- 

Stale of patients 


ation after three 

years 

during S-ycar period 





1 

Symploinfrcc: 

•t. 



Ulcer present 

14 

1 

Dyspepsia: 

10. 

Large gastric ulcer: 





Syinplomfrcc: 

10. 



Ulcer absent 

22 

1 

Dyspepsia: 

3. 



f 


1 

Symptomfree; 

3. 



Ulcer present 

44 

1 

Dyspepsia; 

41. 

Small gastric ulcer: 





Symploinfrcc: 

21. 



Ulcer absent 

42 


Dyspepsia: 

21. 



r 



^Symptomfree: 

n. 



Ulcer present 115 


Dyspepsia: 

10-1. 

Duodenal ulcer: 





[Symptomfree: 

47. 



Ulcer .absent 

. 

.92 


Dyspepsia: 

45. 


Total number of patients without ulcer on control examination after three 
years: 156.(44,3 per cent) of 329 exanrined. 


As regards duodenal ulcers the findings were as follows: 

Of 207 phtients 115 (55 y. per cent) had a niche and 1 1 of these 
were free from symptoms, of 92 patients vathout niche at the exa- 
mination after three years 45 had had dyspepsia m the ihree-year 
period. In this last group we find the 

the result of the X-ray examinatiou and the clinical findings. ]usl as 

"rrcspo.aingi.oup su.aU gastric uicers on^,e 

patients in these groups ™st he ^ ^ ^ " 

some time in the three-year period, but haxc been 



455 


.BSILTS ok TOEATMEKT of GASTE.O ETC. ^ 

• ofion In other cases it might have 
of making the control had healed or not, as the 

been difficult to say tvhetl tl ^ aer- 

decision in many ' bad dyspepsia without any ulcer 

tain that some of the pa i jbouW he borne in mind when 

being actually present. Tins ^^^^b negative 

forming a judgment respecting dyspep 1 

X-ray findings. „„iu.„„,vn hut is not of very frequent 

The reverse situation IS A a , dyspepsia, 

occurrence: Some patients may '“ ^oppearancesooner or later. 

although dyspepsia tvill probably make ilsappearanc 


rmporlmcc oj ihc sfec 0 / (Ac ffusfrfc uicers. 

We observe the ivell-known circumstance that patients with 
lame -astric ulcers have far better prospects of bceoinmg tree from 
symptoms than those who Have small gastric ulcers. An 
reckoned to be large when its diameter exceeds 1 cm. 


Free from sijmpioms in (he (hrcc-i/car period. 

38 large gastric ulcers; CO per cent (23 patients). 

97 small gsastric ulcers: 31 per cent (30 patients). 

Relatively more of the large than of the small gastric ulcers have 
lasted for a shorter time than 5 years (vilh consequent better prog- 
nosis), but this fact does not reduce tlie difference so very much. 
Of 56 small ulcers which had existed for less tlian five years 36 per 
cent (20 patients) gave no symptoms, as against 60 per cent for all 
the large gastric ulcers. 


Is ii of importance that the ulcer has healed up at the 
conclusion of the irealment? 

In 344 cases X-ray examination was made for control after con- 
clusion of the diet-cure. The results of this examination were; 



Ulcer after cure j 

! Symplomfrce in S-ycar 
period 

stomach: 

,50 pos. 

20 ('10 per cent). 

» 

77 ncg. ' 

28 (3G per cent). 

Duodenum; 

89 pos. 

20 (22 per cent). 

ft 

128 ncp. 

4{i (3C per c"nl). 
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the conclusion of ti>e’^r«Sr4o'“e7c®rareT 
from symptoms, while 36 per cent are^^svmnf T 'rro 

cuts Whose ulcer wn.s healed up at the Z „Srof T"® ^ 
corresponding figures for duodenal ulcers are S ./ i T' 

.-.ether the .ost ““Lr rLl^rrStL^rof t "" 
.teens in the duodenal grohp the heaiing n/oml ut ap "“o’ 

frern^r ,™"*^™' Pf'Pcoricrance of s? Vm- 

patients m the latter group, however, is not so greaUha^t any 
decisive importance can be assigned to the matter. ^ 


Significance of bulbar deformity. 

We have investigated the question whetlier deformity of the bul- 
bus due to ulcer has any importance for the result of the dietary 
treatment. Bulbar deformity may have various causes, such as 
inflammatory swelling of the mucous membrane, spasms and cicatri- 
cial changes. It might be supposed that a large deformity would 
render difficult the re-establishment of normal functions, and it 
might perhaps also be regarded as evidence of greater activity of 
the ulcer. 

We have divided the cases of duodenal ulcer into three groups 
according to the degree of the deformity: slight, medium or severe. 
The distinction between the groups is not very sharply defined, but 
betwen the first and the third group at any rate there is a consi- 
derable difference in deformity. 




No symptoms in 
3-year period 

' 

Dyspepsia 

Slight deformity of bulbus; 

77 pat. 

21 (27 %) 

56 • 

Medium » ■ » » 

82 pat. 

28 (34 %) 

54 

Severe » » » 

69 pat. 

18 (26 %) 

51 


Groups 1 and 3 have respectively 27 and 26 per cent free from sym- 
ptoms. Therefore no clinical prognostic conclusions whatsoever 
can be dravm from the degree of deformity. 

The results of the xontgenological re-examination are, in brief, 

the following: 





results of medical treatment of gastric etc. 
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Where ulcer was found on rontgenological control examination 
90 per cent of the patients have had dyspepsia, r^.ile 10 per cent had 
a niche vdthout presenting clinical symptoms. Of the pafents with 
small gastric or duodenal ulcers in whom no niche was found at le 
control examination alter three years 50 per cent had had dyspepsia 
in the three-year period. 

The chances of becoming free from symptoms after the diet-cinc 
are twice as great for patients with large as for those small 

gastric ulcers. 

The degree of bulbar deformity is \\-ilhout significance as regards 
the prospects of becoming free from symptoms. 


What guiding lines for our therapy are we now entitled 
to draw up on the basis of these investigations? 

In ulcer cases as in other diseases it is imporiani Ibai the pati- 
ent shall come under treatment as soon as possible. Thus, if the 
patient is subjected to treatment within the first five years the 
chances of a good result of the diei-curc will be twice as great as 
they would be later on. Therefore it seems to us beyond doubt that 
patients who have got ulcer for the first lime ought to go tlirough 
a regular course of dietary treatment. The question becomes more 
difficult in case of recurrence. Shall the patient tlicn submit to an 
operation? With respect to this question our investigations unfor- 
tunately supply no definite answer, as our material of recurrence 
curves is still too small. Meanwhile, tlie question is in most cases 
solved by the patients themselves, since most of them wash to tr}' 
another diet-cure before submitting themselves to operative treat- 
ment. 

As to whether the dietary Irealmcnl ought to he carnc,d out in 
the hospital or elsewhere our investigations afford no information, 
as we have no serviceable basis for comparison. 

If the patient is free from symptoms after a moderate cliangc 
of diet, the question of operative treatment will hardly arise In 
this matter, however, many extraneous considerations will always 
come into play. For instance, the nature of tlie, patient’s work and 
ns economic situation may in many cases be factors of decisive im- 
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As regards the ulcer malady in itself the previous duration of the 
Illness will, as already mentioned, bo a factor of great importance 
for our clioice of a mode of procedure. If the patient comes late under 
dietary treatment the chances of his being cured are so small that 
operation is more readily advised. In case of duodenal and small 
pstric ulcers it seems to us reasonable to recommend an operation 
if the patient gets a relapse afterhaving gone through a regular diet- 
cure and is not free from symptoms in spite of dietary precautions. 
In case of large gastric ulcers, where the dietary treatment gives its 
best results and an operation involves the greatest risk, one ought in 
our opinion to be more reserved. In this connection, however, we 
must mention the danger of error in the diagnosis from cancer the 
is always possible in case of large gastric niches (exceeding 2.5 cm.). 

In favour of operative treatment of duodenal ulcer speak also the 
relatively great risk of renewed hemorrhage (10 per cent after the 
dicl-cure) and the greater possibility of perforation. Hereto may be 
added that the duodenal ulcer usually occurs at a younger age, when 
the mortality from the operation is far less than later in life. More- 
over, duodenal ulcer is in much higher degree than gastric ulcer a 
disease of men. Owing to their occupations outside of the home 
men Avill as a rule have more difficulty in talcing dietetic precautions 
than women, a circumstance which also weighs strongly in favour 
of early operative treatment. Meanwhile it must always he borne in 
mind that an operation is a severe form of treatment, even though 
the final results of the large resections now^ usual are in the great 


majority of cases satisfactory. 

Our treatment of ulcer is unfortunately at present no ideal for 
of therapy, nor will it be so as long as we do not know the etiology of 
the disease. We have therefore tried to draw up some lines of pro- 
cedure on the basis of our present experiences. It is to be hoped 
that the future will provide us with means for curing this disease 

in a more rational manner. 
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A Modification of Thordarson’s Method for the 
quantitative determination of Prothrombin 
in Plasma. 

(A simpler mode of preparing the fibrinogen). * 


By 

OSKAR THORDARSON, HOLGER BEGTRUP and 
P. FROM HANSEN. 

(Submitted {or pubUcaliou December 23, 1912). 


Of the methods available for the delermination of the prothrom- 
bin content of plasma the methods described by Warner, Brinkhous 
and Smitli (5, 2) and by Tltordarson (3, 4) stand out because they 
alloAv the determination of comparatively small amounLs of pro~ 
thrombin. This is done by determining llie coagulaton time of a 
fibrinogen solution wbicl) coiUains ihroinholdnasc anti calcium, nflcr 
the addition of diluted plasma. By diluting the plasma, the pro- 
thrombin content of which is to be determined, its fibrinogen con- 
tent is at the same lime diluted to such an extent, that it can no 
longer serve as a substrate for the thrombin formed. A solution of 
fibrinogen obtained by sailing out ox plasma with a saturated solu- 
tion of ammoniumsulpliate is therefore used as a substrate. Sailing 
out the fibrinogen is botli time-consuming and difficult, and the 
fibrinogen obtained only keeps for about two weeks. For these 

reasons the above methods arc not suitable for ordinary routine 
work. 


MVilh grant from Kong Christian X’s FoiuU. 
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■tertiaiy calciumphosphat (if 6). W T- 

c ning solution from plasma by removing the prothrombin through 
adsorption vath aluminiumhydroxyde. In the following a descrin- 
lion is given of the technique used for the preparation of the 
fibrinogen solutions, both from px plasma and from human plasma, 

■ and further the results obtained by using such plasmas, which con- 
tain fibrinogen, but are free from prothrombin, in Thordarson’s 
coagulation system.. As a standard was used a fibrinogen solution 
prepared from ox plasma by salting out with saturated ammonium- 
sulphate. 


Preparation oj a fibrinogen containing solution from plasma by 
adsorption of prothrombin with aluminiumhydroxgde. 


1. Human plasma. Venous blood is dravm into a centrifuge tube 
containing powdered potassium oxalate (1 mg per ml blood). The 
sample is centrifuged for 10 minutes at 3500 revolutions per minute 
and the plasma is drawm off. 

2. O.V plasma. 800 ml of blood is collected into 200 ml 1.85 per 
cent solution of potassium oxalate and centrifuged for 10 minutes 
at 3500 rev, per min. The plasma is drawn off. 

3. The suspension of aluminiumhgdroxydc. 5 grammes alumi- 
niumhydroxide (Merck, pure, free of alkali) are suspended in 20 ml 
sodiumdiethylbarbiturate buffer (Michaelis’ buffer as modified by 
Thordarson). The suspension is shaken well. By adding n/2 HCl 
pH is made to 7.3— 7.4 (determined Avith glass elektrode, electro- 


meter, »Radiometer», type PHM3). 

4. Adsorption. 1 part aluminiumhydroxyde suspension is added 
to 2 parts plasma. The mixture is left for ten minutes during which 
it is frequently shaken wth care; it is then centrifuged for five min. 
.at 3500 rev. pr. min. The plasma is drawn off from the deposit. Ox 
plasma is adsorbed twice, the whole procedure taking place at room 
temperature. Plasma that has been adsorbed in this manner will 
— if frozen hard in closed phials — keep for a month. 

In a coagulation system containing 0.3 ml thrombokmase solu- 
tion, 0.3 ml calcium solution, 0.6 ml buffer, and 0.3 ml adsorbe 
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A modification of the method for determining prothrombin described by 

Thordarson. 

A modification of Tiiordarson’s method for determining pro- 
tlirombin is described. Human plasma or ox plasma is depleted of 
prothrombin by adsorption with a suspension of aluminium- 
hj'droxyde. By centrifuging the aluminiumhydroxyde settles, and 
the supernatant fluid is used as fibrinogen solution. When frozen had 
this solution keeps for a month. The same prothrombin values 
were obtained with adsorbed human plasma and with adsorbed ox 
plasma as with a fibrinogen solution prepared by precipitating the 
fibrinogen from ox plasma with a saturated solution of ammonium- 
sulphate.. 
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Heparin Blood and Landau’s Micro 
Sedimentation Method. 

By 

GUNNAR NIELSEN and INGE RODE-M0LLER. 

{Submillcd for publication Dcceinhcr M, li>d2). 

For determining the sedimentation rate in cliildrcn and on the 
whole in cases where it is difficult to puncture a vein, and We.s- 
tergren's method therefore cannot be employed, Landau’s (1) 
modification of Linzenmeiers method has of laic years l)ecn tlic one 
most in use here in Scandinavia. Landau’s apparatus consists of a 
metal stand with 6 or 12 capillary tubes that may bo supplemented 
with an exact syringe. The capillary tube has a length of 12 cm; 
its inside diameter is 1 mnl. In the upper part of the tube tlicrc is a 
little ampoule; its lower part is provided with 2 marks, 12.5 and 
62.5 mm, respectively, from the lip. The test is carried out in the 
following way: the capillary tube is filled into the syringe, after 
which a 5 per cent sodium citrate solution is drawn up to the lower 
mark. Then blood taken from an incision in .the finger-lip, the car- 
lap or the heel is drawn up, until tlie mixture reaches the upper 
mark of the capillary tube. When the moulli of the capillary tube 
has been wiped off, the citrate blood is drawn up into the. ampoule- 
some times in order to be mixed, after which it is slowly »sc.rcwech> 
down into the capillary tube which is then placed in the stand. 
Reading off after 1 hour. 

In recent years it has become common practice to use heparin 
blood for most routine blood tests with a single exception: it has 
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thus not previously been possible to use heparin blood for Wester 
„ cn sedimentation reaction, heparin blood partly giving a greater 

refcetrfr°"ln”‘'’ «« method with greater 

d iccts (2). In an earlier work one of us has demonstrated ( 3 ) 

that It , IS possible to carry out the sedimentation reaction with hepar- 
in as anticoagulant and still obtain the same results as when Wester- 
giens citrate method is used: A hep^arin concentration of 1 per 
thousand is necessary, and the blood must be diluted in the same 
proportion as by Westergren’s method with a 0.5— 0.7 per cent 
sodium chloride solution. 


We have considered it desirable to carry out Landau’s micro 
sedimentation reaction wntb heparin blood, and in a series of experi- 
ments Avith this we have replaced the 5 per cent citrate solution in its 
capacity of dilution fluid with a 0.6 per cent sodium chloride 
solution. 


The procedure has been as follows: blood is taken from an inci- 
sion in the car-lap, the finger-tip or heel in a micro test tube (9 X 40 
mm) prepared vnih 0.2 cm^ of a 0.05 per cent heparin solution in 
distilled water. ^ (Exsiccation in a hot-air stove at about 100° C.) 
In a Landau capillary tube a 0.6 per cent sodium chloride solution 
is clravm up to the lower mark. Then heparin blood is taken, until 
the mixture reaches the upper mark. Hereafter careful mixing in 
the ampoule and screwing do^\’n in the capillary tube in the usual 
way. Reading off after 1 hour. 

We have carried out 65 experiments, where in each experiment 
from the same patient 1 Westergren macro sedimentation, 2 Landau 
citrate sedimentations and 2 Landau heparin sedimentations have 


been set up. 

The results have been shovm graphically in figure 1, where the 
abscissa states the sedimentation rate in mm after 60 minutes 
according to Westergr.en’s method, whereas the ordinate shows the 
average value of the 2 Landau citrate sedimentations marked with 
a circle and the average value of the 2 Landau heparin sedimenta- 
tions marked with a triangle, likewise in mm after 60 minutes. 

As seen from figure 1, Landau’s micro sedimentation method 
shows the same proportion to Westergren’s macro method, whether 
it is carried out with citrate blood or Avith heparin blood, the 


X In spite of the high price still ruling f 

dry substance can be produced in large quantities for less than 1 U p P 
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graduation Of the sedimentation values stated by Landau for his 

fl sedimentation reactions, 9 -u 

1 s ig 1 y increased, 15—25 mm for increased, and over 25 mm for 
iigh sedimentation reactions, may be employed unreservedly 
when the method is used with heparin blood diluted with a 0 6 ner 
cent sodium chloride solution. ' ^ 

In order to elucidate the reliability of the two methods the diffe- 
rence between the double tests in the 65 experiments has been stated 
in table 1. It proves that about 93 per cent of the sedimentation 
reactions according to both methods give a difference of 2 mm and 
less. 


Table 1. 


Difference 
between 
double tests 

Number 
according to tlie 
citrate method 

Number 
according to the 
heparin method 

0 mm 

14 

17 

0.5—1 

29 

28 

1.5—2 ■ 

,8 

15 

2.5—3 

2 

3 

3.5—4 

2 

1 

4.5—5 

0 

1 

Total 

65 

65 


Conclusion: Experiments show that Landau’s micro sedimen- 
tation reaction without losing in accuracy may be carried out with 
heparin as anticoagulant, when at the same time the blood is diluted 
wdth a 0.6 per cent sodium chloride solution. That is to say that it 
is now unnecessary on professional calls to convey the whole Lan- 
dau apparatus to the patients or in the wards. The blood is only 
taken as for other routine blood tests in a tube prepared with 
heparin for later dilution and arrangement. 
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Material. 

The material comprised 86 cases. It does not include the 23 cases 

dealt TOth m the previous investigation. The 86 cases comprise the 
following; 

Gastric ulcer, 24 cases 

Duodenal ulcer, 44 cases 

Gastritis etc., 18 cases. 

The diagnosis was established along tlie usual lines, positive ra- 
diogram (including niche) being the condition for the diagnosis 
gastric or duodenal ulcer (except in one case, where the radiogram 
was fairly normal, but a typical ulcer was discovered in the minor 
curvature by gastroscopy). The diagnosis »gastritis etc.» refers to 
cases where no positive anatomical evidence of ulcer (such as 
radiography or gastroscopy) was to be observed, but where the 
history was more or less characteristic of ulcer: some of these cases 
applied for medical assistance because of melaena or haematemesis, 
and since, as a rule, these cases were not examined roentgenologically 
until the haemorrhage had ceased, they might or might not have 
represented ulcers; others might be termed »pre-ulcers)) or opseudo- 
ulcersi), as in the previous study; as a rule they occurred in young 
individuals, mostly males, Avith a history of the characteristic ulcer 
type, until gastric hj^iersecretion and ivith negative radiograms as 
regards niche or deformations; the radiological evidence as to hyper- 
secretion, on the other hand, seems extremely helpful and was fre- 
quently positive. Two cases of peptic ulcer had diabetes as well and 
were excluded, as were two others who had gone through a jaun- 
dice 10 years previously (in all these cases the galactose test was 

strongly positive). 

The galactose tolerance test was performed according to the 
methods of Bauer (in 28 cases) or Malmros-Silver-Swaetichm ^ 
(in 58 cases). For details as to these methods, here termed B and 
M, respectively reference may be made to the previous study. The 
B-test is to be considered positive if the amount of sugar m e 


1 Swaelichin is idenlicai with Dr. Sleiistam. 
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urine exo-cds li g, M-H'sl is positive if the blood sugar level 
^ nbove 0 18, but also if the amount in the urine exceeds 3g, 
(mcnslam, unpublished obscrx-alions). Owing to war conditions 
-md the consequent difficullies of procuring galactose, we have not 
iu’cn able to perform the test during this last year, and for the same 
reason onlv one galactose lest could be performed in most of the 
resent cases. This is to be rcgrcllcd, since it was demonstrated in 
tlie previous paper that, on the one hand, a positive M-test may 
be present in spile of a normal B-lcst, and on the other hand that a 
definitely pathological B-lcst was registered in 7 out of 8 cases where 
8, or more than 3, determinations were made, whilst a similar 
response %\as to lie elicited only in 1 out of 14 cases where less than 3 
analyses were made. For this reason the number of positive observa- 
tions in the present study represent a minimum, and the occurrence 
of a pathological galactose test in peptic ulcer is with certainty to be 
deemed more frequent than is indicated by the material here 
assembled. 

Other tests applied during the present investigation vrere the 
citric acid test (efr Sjostrom and the paper by Ask-Upmark repeat- 
edly quoted), the determination of bilirubin, the Takata test, the 
Bonn test, the Quick test, and the pro-tiirombin determination. 
The normal level of citric acid is indicated by Sjostrom as 
ranging between 17 and 27; in the present investigation it is 
considered pathological if exceeding 30. The bilirubin test was not 
carried out as matter of a routine; it is here considered pathologi- 
cal if ^ 2, The Takata test was always negative, in almost all in- 
.‘^(vUices also the Rona lest. With regard to the Quick test we have 
noted several paliiological obser\mtions; they are not, however, 
included in the present investigation since we have induced a 
young Danish colleagc, Knudsen, to cover this matter. The pro- 

thromlnn tests will he presented in another publication by the pre- 
sent author.s. 


Observations. 

I hc material is briefly summarized in tlie following tables 
•symbols arc as follows. ^ 

Becord: in the record series of the Medical Clinic, 
hex: M male, F female. 

Age; when examined. 


The 
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1. Gastric ulcer. 

A. Positive B. Negative galactose test. 



Sex Age 



A 2512/39 
2644/39 
401/40 
1777/40 
. 865/41 

938/41 • 
2104/41 
2269/41 

B 2395/39 
2396/39 
2417/39 
2674/39 
2730/39 
2876 
3021/39 
182/40 
519/40 
2063/40 
3107/40 
883/41 
1121/41 
1092/41 
2215/41 
2388/41 


I\I 37 
]\I 52 : 

M 65 
F 65 (• 
M 46 : 

M 52 
M 49 
F 64 

M 69 
M 44 
'F 63 
F 68 
M 39 
F 26 
F 41 
M 43 
M 44 
M 51 
F 41 
M 44 
M 41 
M 52 
F 51 
F 46 


Loca- Galactose tolerance . . 

liza i Ci/S Bihrubin 

tion Test Urine j Blood n/200,000 


M 36.7 
M 52.6 
M 62.1 
M 43.2 
M 57.5 
iM 57.9 1 
]\I 49 
M57 
M 58 



B 

B 

M 36.5 
M 31.1 
B 

M 48 
M 43 
IM 49.3 
B 


C+B B 


INI 60 
M 48 
M55 
42.2 
M 42 
M 43.5 


7.77 0.17 
3.94 0.17 
4.12 0.22 
2.7 0.19 

3.51 0.20 

2.74 — 
0.97 — 
1.43 0.17 
0.07 0.15 
1.2 — 
0.24 0.14 
1.22 0.17 
0 0.13 

0.2 — 
2.1 — 
1.72 0.14 
1.41 0.16 
1.71 0.17 
1.93 0.18 
I 0.86 0.17 
0.47 0.16 


“Si"c -r« ‘ 

;est. (The figure .^PPended - amo y 

Urine- amount of sugar in urine (Gm). 

Blood-. Wood sugar le.el 

r^a^d trr — 
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II. Duodenal ulcer. 

-1. Galaclose test positive. 


Record ! 

P 


His- 

Galactose Tolerance 


tory 

Test 

Urine 

Blood 


Ci/S 


Bilirubin 

n 1200, 000 I 


Remarks 


2713/39 
2727/39 
3207/39 
1169/40 
1 1412/40 
2220/40 
I 2429/40 
272/41 
253/41 

330/41 

512/41 

575/41 

596/41 


2030/41 

2246/41 

2330/41 

2370/41 


(2413/41 
165/42 
j 443/42 



After, treatment 


After treatment 


[After treatment 

i> 

® + 
latropin 4 mg x 1 , 

jAchylia resistant to hista 
mine. Gastroscopy: norma] 
[conditions after treatment. 


the gastne motility (occurrence of retention oft. ,, 
the pulse rate (occurrence of bradycardiafoL Ir ” 
order to save space these data are omitted ’ ' 

nef summarising of the tabies yields the foiiorving data: 
rp, , Methods. 

The gaiactose tolerance test was performed 

ad modum B in 28 casesil? “Sative 

oases 17 duodenal ulcers; two positive 

6 gastatis etc; all negative 
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B. Galaclosc test negalivc. 


Galactose Tolerance | 

Test 

Urine 

Blood 


Record 


o 


His- 

tory 


Ci/S 


Bilirubin 

n/200,000 


Remarks 


2727/39 
2773/39 
2792/39 
2851/39 
3011/39 
3071/39 
3213/39 
301 /'lO 
408/-10 
481/10 
517/40 
588/40 
771/40 
848/40 
884/40 
1033/40 
1119/40 
1452/40 
1573/40 
2531/40 
2555/40 
2703/40 
1628/41 
2732/41 


Previously operated upon 

f Achylia resistant to 
4 histamine 



_ 1936 ulcus perforans op. 


Kissing ulcer 


ulcus perforans 1934 


,19 gastric ulcers; 8 positive, 11 negrtive 
.a™oaun,Miu5Scasesj27.u^— I 9 I 

It will lie seen ^ 

B-lests, but in 32 out of i » • ‘ ’ ^ j^asous already 

ieal) galactose test resulted ^ wlueh probably 

advanced, tins figure rep^^^^^ ased in a 

“S oririrasUbe Lt repeated in tl.e Biases. 
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III uGastritis elc.^ 


Record 

CO 

(B 

X 

1820/40 

M 


M 

389/39 

M 


M 

1125/41 

M 

2462/41 

M 

2432/41 

F 

2190/40 

M 

1818/41 

M 

2382/40 

M 


F 


M 

1688/41 

M 

583/41 

M 

1196/39 

M 

2126/40 

jM 

1419/41 

M 

221/40 

F 


Ci/S 

Bilirubin 

n/200,000 

Remarks 

43.2 

1.2 

a 




a 

25.5 

0.5 

a 

I 


a 




a 



O.G 

a 

— 

— — 

1) 

40.8 


b 

23.4 




24 

0.G5 

c 

— 

0.4 

d 

42 

— 


32.5 

0.2 




— 

1) 

— 

— 

b 


20 

20 

21 

21 

23 

25 

28 

39 

39 

46 

46 

48 

49 

52 

53 

53 

54 
61 


3 
1 
1 

4 
1 
2 

15 

0 

5 

6/12 

3 

8 

3 

6 
6 

19 

0 


B 

M 50.1 
B 

M 48 
M 49 
M 57.6: 
M 41,6 
M44 
U 92.8 
M 74.6 
M 43,6' 
B 
B 

M 54.4 

B 

B 

M 75 
M41 


1.4 

3.78 
2.62 

3.6 
0.99 
3.25 

5.7 
4,82 
0.19 
1.38 
1.95 

1.79 
0.07 
2.78 
2.3 
0.47 
1,21 
0,48 


0.18 

0.19 

0.16 

0.15 

0.17 

0.19 

0.14 

0.16 

0.19 


0.18 


0.18 

0.15 


a) Pre-ulcus or prc-ulcus-likc condition 

b) Gastric haemorrhage on admission, treatment, X-ray performed aflor- 
Vfards and negative 

c) Achylia resistant to histamine. Gastroscopy: atrophied mucosa 

d) Gastritis observed at gastroscopy 


With regard to the M~test, it was positive in 

Blood only . Urine only BloQd-\- Urine 

Gastric ulcer 3 I .j 

Duodenal ulcer 5 5 g 

Gastritis etc j 3 2 

In all. ................... <i o 41 .. 

With regard to the amount met with in the urine, it was 

J ffmm ^JF < 2 gram ^ 2 < 3 gram > 3 gram 
Gastric ulcer 7 c 

' o 4 t 

Duodenal ulcer la 1 -, 

^ ••••40 IJ 5 -- 

Gastritis etc c ^ . 

— — ^ 3 5 


In all 


25 


24 


12 


25 
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It should he observed that m ^ , 

Wood sugarako i„ oases where the a™„„Ux?“ted 


Sex and localization. 

I. Gaslric ulcers. 


Males 

15 

cases 

Galactose test positive 

P 

negative 

Females 

9 


0 

9 

All 

24 

0 

2 

7 




8 

16 1 

11. Duodenal ulcer. 




Males 

38 

% 



Females 

G 

» 

17 

. 21 

All 

44 

J) 

3 

3 




20 

24 

II. Gttslritis clc. 





Males 

15 

» 

4 

11 

Females 

3 

It 

2 

1 

All 

18 

» 

6 

129 

An analysis 

of tins table 

will show that 27 males out of 


68, and 7 females out of 18, did present a positive galactose test, 
obviously no significant difference being present between the sexes. 
On the other band, the duodenal ulcers presented a positive 
galactose test more often than the gastric ulers (20 out of 44 
as against 8 out of 24; if only the M tests are considered, we 
obtain IS positive out of 27 duodenal ulcers, and 8 positive out 
of 19 gaslric ulcers). 


* The Ci/S lest was positive in 5 of the galactose-negative males (6 cases 
llnis tested) and in 3 of the galactosencgative females f.3 cases tested). In one 
man 1092/41) the galactose test was negative, the Ci/S not carried out, but the 
billirubin level markedly in creased. In all, evidence of impaired liver func- 
tion ^ was found in 12 males out of 15, and in 5 females out of 9, i.e. in 17 cases 
out of 24. 

= The Ci/S test performed on 16 males and 2 females out of the 24 galactose- 
negative cases: in 11 males and 2 females it did exceed 30. In another male case, 
where the gal.tesl was negative and the Ci/S test only 29.7, the bilirubin was 
4.4. Hence impaired liver function was registered in 34 out of 44 observations. 

In 6 males with negative galactose test, Cl/S was performed and was posi- 
i JVC in 3, making a total of 9 out of 18 cases presenting either a positive galac- 
tose test or a pathological Ci/S test. 

5 Provided the galactose test depends upon this factor (efr below). 
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Age, 

Witli regard to the importance of age, the material is too limited 
to permit of any definite conclusions. It seems reasonable only to 
include the M tests, since the B tests, if negative and limited to one 
observation in every case, are open to criticism (vide supra). Hence 
the material will comprise 58 observations, in 46 of which positive 
evidence of a gastro-dnodenal ulcer was obtained. 

Ulcers 

All SS cases Ulcers only Gaslric Duodenal 


Galactose test + “ + — 4 + 

20 29 8 4 -I 3 0 1 4 2 

3Q~39 « 4 5 3 10 4 3 

40—49 9 9 8 S 2 6 6 2 

50-59 3 6 3 4 2 2 1 2 

60—69 6 3 6 2 3 2 3 0 


In all 32 26 26 20 8 11 18 9 


It is tempting to conclude that the occurrence of a positive 
galactose test is more frequent before 40 and after 60 than between 
40 and 60 years of age, at least when gastric ulcers are concerned, 
but additional observations are needed to confirm this general 
impression. 


History . 

f • 

The duration of the history was found to be of no import- 
ance with regard to the occurrence of a positive galactose test. Posi- 
tive as well as negative observations were registered in about tlic 
same proportion when the history was long and wlien it was brief. 
If only the M tests are considered, we obtain 


Duration of Jiislory (years) ^ i 
tdlcer Galaclose test 

>1^5 

> 5 ^ 10 > 10 ^ 

Gaslric | * 

1 

0 

. 1 

1 — 6 

4 

1 

3 

Duodenal ...... i - 

(5 

4 

3 

1 — 3 

2 


1 

Gastritis etc. . . / *- 

1 — 3 ‘ 

«> 

3 

0 

1 

0 

0 

0 . 

In All f + 8 

1.9 

J 

a 

\ - c. 

6 

4 

I 


>15 


3 

3 

0 

0 


i) 
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As to tlie details of the history, particular attention- was paid to 
he occurrence of night pains, hunger pains and seasonal periodi- 
c ty. If only the M tests were employed, it was found that no con- 
clusive difference in this regard was elicited for the gastric ulcers 
possibly on account of the limited material available: a positive 
galactose test was about as common when night pains etc, were 
present in as when they were absent from the history. For the 
duodenal ulcers on the other hand the following observations were 
made: 


Night pains were present in 10 cases, in 8 of which the M test was positive 



absent ~t 14 


!>8» » »»» » 

tt 

Hunger pains were 

present 14 

It 

» »»» » 

» . 

Seasonal periodicity 

absent » 10 


D 1 i> n « n n t) 

» 

was 

present * 13 


» 11 S 9 » 9 » 1) 

n 


absent » 14 


i>7» II » n i> » 



It will appear from these figures that the galactose test was to 
be expected to be positive particularly when seasonal periodicity 
or night pains were outstanding features of the history; if they were 
absent the M test might just as well be positive as negative, and the 
same thing holds for the hunger pains. It is obvious that these 
impressions must be substantiated by further research. 


Bradycardia. 

The enigmatic occurrence of bradycardia with peptic ulcer was 
repeatedly noted also in this material. With regard to the behaviour 
of the galactose test in cases with bradycardia and without the 
following facts were ascertained. The analysis of the matter was 
confined to the gastric and duodenal ulcers. Cases with pronounced 
anemia in association with haemorrhage were excluded, since the 
pulse rate in such instances is obviously above the base line. 


Ulcer 

Gastric 

Duodenal 

Together 


Bradycardia 

Galactose tesl M 

+ — 

Present 

1 

1 

Absent 

7 

8 

Present 

7 

1 

Absent 

7 

7 

Present 

8 

2 

Absent* 

14 

15 


Gal. lest B In «« 
+ — 

0 3 5 

0 2 17 

1 6 15 

0 6 20 

1 9 20 

0 8 37 
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The following conclusions seem to be justified: 

1. Bradycardia is more frequent vnth duodenal than rvith gastric 
ulcers. The same was the case with the positive galactose tests (cfr 

above). 

2. Bradycardia is more frequent in cases Avith a positive galac- 
tose test ad modum M than in cases with a negative M test. If a 
positive galactose tests (thus also the positive B case) are considered, 
we have bradycardia in 9 cases out of 23, whereas the occurrence 
of bradycardia in the negative M test was restricted to 2 cases 
out of 17. 

3. Bradycardia is quite frequently encountered also in cases with 
negative galactose test, provided that the method of Bauer is used 
(in 9 cases out of 17). For reasons already indicated above, it seems 
reasonable to assume that a great number of the galactose nega- 
tive B tests might in reality represent positive galactose tests, had 
the test been repeated or replaced by a M test. The average amount of 
sugar excreted in the urine by the negative B cases wnth bradycar- 
dia exceeded the average amount excreted by the negative B 
cases without bradycardia. 

Hence a certain congruity between the occurrence of brady- 
cardia and the presence of a positive galactose test emerged. 


Gastric secretion and moiiliiy. 

The gastric secretion was, as a rule, examined by fractional test 
meal, which method, however, is inferior to the recently described 
method wth continuous suction through a specially devised rubber 
tube (Lagerldf-Agren method; for references see Hire). As a matter 
of fact, the occurrence of hypersecretion is hardly to be established 
with certainty except by the last-mentioned method, but certain 
evidence may nevertheless be afforded by the results of the fractional 
test meal, particularly if supplemented by the radiological observa- 
tion of a hypersecretion (intermediary stratum); it cannot be too 
urgently emphasized that tlie clinician always should ask his roent- 
genolopoal collensue about this matter in every individuni ease. An 
analysis of the material along these lines was carried out. As was 
0 be expected, hypersecretion, high acidity and climbing ciitvcs 
ere encountered more often ivitli the duodenal than w-itli tlic 
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gastric ulcers, quite frequently also in the cases designated gastritis 
xVo conclusive difference bould be established between the gastric 
secretion in tlie galactose-positive and the galactose-negative cases 
(in order to make the conditions as simple as possible, the material 
for this comparison was confined to the M tests in the gastric and 
duodenal ulcers, whereas the B tests and the gastritis case were 
excluded). Cases with pronounced hyper-secretion could be ob- 
served where the M test was positive, and others where it was 
negative; in (two M-tested) cases where achlorhydria refractory to 
histamine was present, the galactose test was positive once and 
negative once. The average acidity level (for free HCl) was higher 
for the gastric ulcers when the galactose test was positive, for the 
duodena] ulcers when the lest was negative. Owng, however, to the 
obieclions to be raised against the method for the determination of 
gastric secretion, it was felt that this point must be taken up for 
further consideration in another study. 

The data on the gastric motility were assembled mainly from 
the radiogi'aphic reports. The presence of a retention, even after 
4 hours, did not seem to interfere with the result of the test. This 
is in agreement with our previous study on the subject, where it was 
demonstrated that the velocity with which the galactose was intro- 
duced into the duodenum was of no essential importance. In one 
case, however, the stomach was distended considerably, a large 
retention bing present: in this case the amount of galactose in the 
urine w'as 0 g whereas the maximal blood sugar was only 0.13 g. In 
another case, not tabled here, a Billroth II liad been performed 20 
years before on a woman now aged 57; the emptying of the stomach 
was very rapid, and the galactose test was negative (amount in 
urine 1.3 g, maximal blood sugar 0.16). 


Auionoinic pharmaca and galactose test. 

Care was taken in the great majority of the cases here observed 
to perform the galactose test before the commencement of any 
tlierapy. In some instances, however, the test was made dunng or 
after the treatment (bed, diet, remedies such as alkali, lumnaJ, 
belladonna etc.). In a lew instances, finally, (gastric ulcer 865/ . 
duodenal ulcer 253/41, 2370/41. 2732/41) the test was performed 
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repeatedly in the same case. In corroboration of our earlier experi- 
ence in this matter, we found no significant difference between tests 
examined before and after tiie adoption of medication therapy. 
Since it was felt, nevertheless, that the effect of autonomic phar- 
maca ought to be studied in a more clear-cut way the following 
experiments were carried out. 

. 1. In one selected case (2370/41, man, aged 24, duodenal ulcer) 

where the galactose test was markedly positive as well before as after 
the treatment, atropine was given during 4 successive days in a dose 
of 0.5 mg X 8. The reaction wth regard to heart-rale, salivation 
etc. was pronounced, but when the galactose test vas again pei- 
formed on the morning of the 4th day, the response was almost 
exactly the same as before. If it had changed, it would have been 
difficult to evaluate the effect, since according to our previous inves- 
tigation the variability of the test is rather characteristic. Now 
it was in fact the same, which seems interesting enough. 

2. To 3 healthy medical students (two men, one woman), aged 
25—35, prostigmin was administered during 3 days in a dose of two 
tablets 3 times daily (in all 90 mg a day, per ds). The galactose lest 
ad modum M had previously been carried out and found normal. On 
the morning of the 4th day, 0.5 mg prostigmin was injected intra- 
venously, whereupon the galactose test \was repeated. Neilhcr in the 
blood sugar curve, nor in the amount of sugar cxcrelcclin the urine 
was any significant change to be demonstrated: tlic response was as 
normal as before the prostigmini.sation. 

It is perfectly obvious that experiments of this kind are open 
to criticism; the observations just described arc only intended as a 
humble contribution to the subject. 


Comment and discussion. 

In our earlier communication wc maintained the view Hint the 
positive galactose test encountered uith peptic ulcer should he 
ascribed to a functional disorder of the liver, reasonably closclv 
connected with the nervous syslein. The present study .seems to 

stmTiTif'*^ '"T-'i conceived that tiicre are 

still inattcrs which deserve further consideration. Tlic analysis 

must take under consideration the following points 
j. The alimenlary factor and the content of the gnatro-intcslinnl 
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3. TJie transport system of the galactose; the gastro-intestinal 
motility and the possibility of an Eck-mechanism. 

4. The functional condition of the liver in peptic ulcer. 

5. The behaviour of the tissues with regard to carbohydrates 
b. I he excretion through the kidneys. 

ad 1) Care was taken to avoid the source of error othenvise 
present in the Staub-Traugott phenomenon: on the one hand no 
carbohydrate starvation could reasonably be assumed to be pre- 
sent, on the other hand the administration of glucose, common in 
the therapy for peptic ulcer, was avoided prior to the performance 
of the test. The absorption of galactose from the alimentary canal 
is generally assumed to occur through the intestinal mucosa. The 
concentration of glucose in the bowels is believed to reach a rela- 
tively constant level, and the same may reasonably be the case with 
the galactose under ordinary conditions. If the distribution of 
water between the intestine and the blood is interfered with (as 
undoubtedly during the absorption of glucose) this shifting of water 
may be reflected in the blood sugar level. There is, to the best of 
our knowdedge, no evidence available as to the behaviour of this 
factor in peptic ulcer and the matter no doubt deserves to be looked 
into. Another factor connected with the contents of the gastro- 
intestinal tract is the behaviour of the hydrogen ion concentration: 
if this is increased in the liver, glycogenolysis is apparently furthered 
and such an increase is believed to be brought about by the outflow 
of alkaline secretions into the intestinal canal (for references see 
Cantarow and Trumper). Since the gastric secretion with peptic 
ulcer is so frequently abnormal, it might not be unreasonable to 
pose the question whether the alkaline secretions into -the intestine 
must not be accelerated in order to buffer the amount of acid 
available. This is a matter which merits further consideration. 
Since, however, a positive galactose test was found, even in the 
presence of achlorhydria resistant to histamine, it does. not seem 
likely that this factor is of any but minor, if of any, importance. 

ad 2) Wliilst the ordinary absorption of galactose does occur 
through the intestinal mucosa, it might be possible that the com- 
mon occurrence of hyperemia and oedema of the gastric mucosa m 
cases of peptic ulcer is liable to alter the permeabihty and fach- 
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tate the absoxptioiv. There are, however, three objections to be 
raised against this assumption. Firstly, the extreme variability m 
the amount of galactose eliminated in the individual case on diffe- 
rent occasions strongly suggests a functional mechanism, not con- 
nected with any anatomical condition such as gastritis. Secondly, a 
markedly positive galactose test may be observed in instances 
devoid of any gastritis, as judged by gastroscopy. Thirdly, there is 
a rather characteristic inhibition of the response to galactose m 
several anemias (Stenstam, personal communications), and since 
these cases exhibit a pronounced gastritis, the contrary might 
have been expected, it being conceived that this gastritis ultimately 
assumes an atrophic character. It is an old oliserAmlion that 
peptic ulcer may be observed in Addison’s disease; the matter has 
been covered by one of us in a previous paper. Since according 
to Verz&r, the phosphorylation of the hexoses in the intestinal 
mucosa, essential to the absorption, may be considered a function 
of the adrenal cortex, the possibility of adrenal insufficiency presents 
itself. It may, however, in at least most cases, be rejected; on the 
one hand, no other evidence along this line is to be elicited in 
peptic ulcer, on the other hand, it should, if present, have worked 
the other way, reducing the response to the ingested galactose. 

ad 3) The increased irritability of the stomacli vdll) peptic ulcer 
(»Hyperergische Rezmagen))) might bring about a more rajiid eva- 
cuation into the bowels, i. e. the absorption area, perliaps with 
resulting absorption of amounts of galactose lialile to overcome 
the ordinary controlling capacity of the liver. On the one hand, 
however, it has been demonstrated in oiir previous paper that 
the abrupt introduction of galactose through a duodenal tube docs 
not bring about any pathological response. On tlic oilier hand, the 
galactose test may be positive even in instances wlicre a certain 
retention was present, and negative in cases wlierc llic sioniach 
was rapidly emptied (e. g. in the BillroUi II case mentioned above). 
With regard to the possibility of an Eck fistula mechanism, so com- 
monly encountered in cirrhosis of the liver, no evidence is availalilc 
m peptic ulcer as to the presence of such a ineclianism, wliich seems 

entirely unlikely in cases devoid of any obstruction to the portal 
circulation. ^ 

ad 4) Abundant evidence is available of a disorder of the liver 
m connection with peptic ulcer. Experimentally, various tj-pcs of 
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liver injury liavc been found to induce peptic ulcer in animal 

C tucall) the frequent involvement of the biliary system as 
jsenbed by Kalk, tlic elevation of the citric acid as investigated by 
Sjoslrom and ourselves, the occun-cnce of a positive Quick test not 
infrequently to be observed (unpublished observations, efr above) 
afford convincing evidence. Since the galactose tolerance test, on 
the one hand, is one of our most reliable methods of detecting an 
impaired liver func'ion, and on the other hand, is so often positive 
in peptic ulcer, it seems a priori reasonable enough to attribute 
tlie obscr\mlions made in the present investigation to a functional 
involvement of the liver. 


ad 5) The carbohydrate metabolism in peptic ulcer is liable to 
exhibit disturbances. Details in respect of this matter are to be 
found in our earlier paper. The salient point seems to be that the 
abnormal alimcnlarj’’ response to glucose -which may observed with 
peptic ulcer, has not been analysed with regard to its character, i. e, 
whether it is due to inadequate glycogen storage in the liver, to 
increased licpalic glycogenolj'sis, or to decreased tissue utilization. 
Invostigalions into this matter arc scheduled; the general appear- 
ance of the blood sugar cursm seems hardly to be compatible with 
tlic Jasl-incntioncd possibility, but rather to point towards the liver, 
but the scrum phosphate concentration and the respiratory quoti- 
ent are apparently matters calling for research in this connection. 
It is obvious, however, that if the carbohydrate metabolism in 


peptic ulcer is impaired, the galactose test maj' be liable to exhibit 
disturbances. iVllliougli, under normal conditions galactose is 
removed from tiic blood mainly by the livei*, there seems to be 
some withdrawal of galactose by the tissues as well (vide Cantarow 
and Trumper), Even if it is decidedly more likely that a raised 
blood sugar level or mclituria respectively after the administration 
of galactose is due to impaired liver function than to impaired tissue 

utilization the matter must be looked into, ^ 

It is possible, aUliough remaining to be decided, that the meta- 
bolic disturbances thus present in peptic ulcer may in some way 
be connected with the local reflex activities of the duodenopancrea- 
tic system. This possibility has been mentioned in our earlier paper 


. The s^c is true for the quesliow. I'ow much of the raised blood sugar 
level depends on galactose, how much on glucosef 
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and has been considered also by SclineU in his chapter onsponta- 
nels hypoglycemia in the 7th Vol. of .KUmschc Fortbildung.. 
Schnetz calls attention to the occurrence of hypoglycemia m con- 
nection Avith duodenal ulcer, duodenitis and certain post-operative. 
conditions (after resections of the stomach) and advances the opinion 
that the mechanism involved should be looked upon- as some kind o 
odyskorrelatorische funktionellc Pancreopathicm>. It is perfectly 
obvious that an analysis of the pathological galactose tolerance lest 
must pay all due regard to tliis matter; as emphasized above, 
hoAvever, further research along the metabolic line is needed. 

ad 6) There seems to be no reason to assume any nffccUon of the 
kidneys as being responsible for the positive galactose response 
encountered in peptic ulcer, since the elimination of galactose in 
, the urine is apparently independent of its concentration in the 
blood, let alone other objections. 

Briefly summarizing the analj'sis hcncc made, it may be said 
that the positive galactose test met ivith in peptic ulcer seems 
likely to be connected, on the one hand, Avith the functional impair- 
ment of the liver, on the other hand, AA'ilh the disturbances of llie 
carbohydrate metabolism. It is probable, although remaining to be 
established, that the last-mentioned factor is closely connected 
AATth the liAi’cr involvement (vide supra). 

Witii regard to the interpretation of Die liA^er involvement 
in peptic ulcer, this matter lias been coA^ered in our earlier paper 
on the subject, the conception being set forlli Ibal the. liA-’cr distur- 
bances are apparently parallel to, or under condilions prior to the 
ulcer in the sequence of CA^enls. The following salient features 
Avith regard to ulcer pathogenesis may be recnlJed. 

1. Tile outstanding importance of the peptic factor is substan- 
tiated by numerous ol)sen\'illons. Any factor, liable to reduce Die 
resistance of the gastro-duodenal mucosa, such as star\'atiou, mal- 
nutrition, deficiency syndroms caused by liver cirrhosis or by 
Addisons disease, infections, exposure to cold (not least of the feel!) 
invites the peptic activity of the gastric juice to carry out its tie- 
structive work, particularly of course if hypersecretion is present 
or .uduced, for example by nen-ous lesion or menial worrv in 
individuals constitutionally prone to react in that Avay. 

2, The gastric secretion may he stimulated in various ways, Imt 
most important factor seems to he the response to insulin^ Con- 

scandinap, VoL CX III, 
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evidence ],ns l,ecn furnished indicnling that insulin ^vill 
• mulalc the motor and secretory activities of llic stomach, that 
Ins result will he obtained only if a certain hypoglycemia is ob- 
nmed, that fins hypoglycemia will exert its action on the stomach 
by means of the vagus centre, the impulses using the vagi to reach 
the gastro-intestinal tract, and that the gastric juice thus obtained ’ 
by vagal stimulation includes an acceleration of the pepsin pro- 
duction. which has also been considered (by liirc) to indicate the 
degree of vagal tonus. This series of observations v-ill obviously 
facilitate the understanding, on the one hand, of the importance of 
the central nervous system in the ulcer pathogenesis (Ask-Upmark 
on the other hand, of the close functional relationships 
between the gastric secretion and the liver, since it has been demon- 
slrati'd (by Kalk and Meyer and liy Briihl) that the adequate 
res])onse of I lie gastric secretion on insulin depends upon the func- 
tional eomlilion of the liver. II may he added that, in as much as an 
increased vagal loans may he assumed with peptic nicer, the 
ocenrrenee of bradycardia seems to he perfectly feasible, 

3. 'Jiie connections thus establislied between the peptic activi- 
ties of the gastric juice and Die effect of insulin is in itself suggestive 
of a disturbed carbohydrate metabolism in peptic ulcer, Tlial such a 
disturbance really does exist has been demonstrated (Christlicb 


and others; efr also the enigmatic hj-poglycemias sometimes to be 
oliserved after surgical measures for gastro-duodenal ulcer). On 
the other band, it may be maintained that the liver has a central 
jiosilion in t)ie carbohydrate metabolism, and tiiat liv'cr disturbances 
of various kinds arc also frequently to be encountered in peptic nicer 
(vide supra). Considering this cvddencc and remembering also the 
correlations jircscnt between the liver and the central nervous sys- 
tem (])iqurc etc.), it will appear that the peptic nicer, vdz. the 
gastric hvqicr-sccrelion was only one part of a functional disorder, 
ultimately no doubt of constitutional character, w'hich manifests 
itself also by sym-plams such as liver disturbances and bradycar- 
dia, and vvbicli reasonably has its primary’ inslriimenl in the brain, 
probably in the hypothalamic region. 


Itelationships have long ago been established in the evolution 
between the nervous system and the digestive tract. The stoma 
of the gastrula (in man: canalis neurentericus), the original de- 
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yelopment Of the neryous system as a netTVork around the al.mcn- 
rrcanal (as in several invertebrates), and the evolution of the 
pitaitary system from the nervous system as ivcll as from te Ratli- 
L poucL, are some of several evolutionary evidences available. It 
is only natural to find that region of the digestive tract which is of 
such paramount importance for the intake and preparation of 
food (oastro-duodenal segment, matrix of liver and pancreas) is 
functionally closely connected with that region of the brain wlucli 
is so important for the preservation of life, the pituitap' and hypo- 
thalamic region. As emphasized in our earlier paper, it seems rea- 
sonable ultimately to consider the peptic ulcer as an impairment 
of this system of correlations. 


Summary and Conclusions. 


1. The galactose tolerance test was exan-yined in cases of peptic 
ulcer. The material comprised 86 cases: 24 gastric ulcers, 44 duo- 
denal ulcers, 18 cases designated gastritis (»pre-ulccr^i etc.). The 
method of Bauer Avas used in 28 cases (»B-tcsts»), the method of 
Malmros-Silver-Swaetichin in' 58 cases (»i\r-tesii)). Ollier tests 
employed in the study were the citric acid test, the bilirubin deter- 
mination, the Takata-test, the Rona test and the Quick lest. 

2. A positive galactose test resulted in 3d out of 86 cases. Tin's 
figure represents a minimum, which probably might be consi- 
derably exceeded had the M test been used in all cases, or at least 
had the B test been repeated, whicli was not permissible under our 
worldng conditions (lack of galactose). Tlie Malmros-Siiver-Swnc- 
tichin test is far superior to the Bauer test, judging from tlic present 
investigation. 


3. The galactose lest was positive for 27 males out of 68 and for 7 
females out of 18. The duodenal ulcers gave a positive test more 
often than the gastric ulcers (20 out of 44, as against 8 out of 24; 
If only the M tests arc considered, we obtain IS positive out of 27 
duodenal ulcers and 8 positive out of 19 gastric ulcers) 

4 Whether age lias any influence on the positiveness of the 
galactose test m peptic ulcer seems uncertain. With regard to the 

°VT. Ibis rer. 

P ■ The galactose test is to be expected to be positive particulirlv 

^Vhen seasonal periodicity or nigbt pains wc-o m.tstandSu^^s 



ASK-UPMARK and ELISABETH BERG. 

of the Instory, but it may be positive also in the absence of these 
symptoms. ^ 

- 5. Bradycardia is more frequent in duodenal, than in gastric 

ulcers and more frequent in cases with a positive galactose test than 
in cases with a negative galactose test (ad modum M). 

6. No conclusive evidence ytas adduced in this investigation as 
to any influence of the gastric secretion or the gastric motility on 
the galactose test. The test may be positive in cases with hyper- 
secretion, but also when achlorhydria is present, it may be positive 
when the evacuation of the stomach is retarded and when it is 
accelerated. 

7. The administration of atropin to a patient Avith positive 
galactose test did not affect the result, neither did the administra- 
tion of prostigmin to 3 healthy individuals Avith negative galactose 
test. 

8. These observations are discussed. The authors arrive at the 
conclusion that the positive galactose test in peptic ulcer is due to a 
functional involvement of the liver, although the test is hampered 
to some extent by certain disturbances in the carbohydrate meta- 
bolism occurring in peptic ulcer. These disturbances are probably 
to be ascribed to a liver involvement as aa^cII, but more research is 
needed into this problem. Abundant evidence is available, hoA\;- 
ever, as to the functional impairment of the liver in peptic ulcer, as 
Avell experimentally as clinically. With regard to the present study, 
evidence of impaired liver function Avas afforded in 17 gastric ulcers 
out of 24, in 34 duodenal ulcers out of 44, and in 9 out of 18 cases 
designated gastritis (galactose test, citric acid test, bilirubin level). 
The bearing of these observations on the pathogenesis of peptic 
ulcer is briefly outlined, the importance of the ner\mus correlations 
being stressed. 
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Chapter I. 


Among the infectious diseases which occasionally arc complicat- 
ed by symptoms from the central nervous system, epidemic parotitis 
apparently occupies a special position, partly because of the fre- 
quency witli which it is accompanied by complications of this kind, 
and partly because of the absolute predominance among these 
complications of benign lymphocytic meningitis. 

In recent years much attention has been given to the post-in- 
fectious diseases of the central nervous system, which especially com- 
plicate a number of virus diseases. In case of epidemic parotitis 
in particular, this growing interest has led to a very copious litera- 
ture. In Denmark, cases of meningitis parotidea liavc been record- 
ed by Krabbe, Koefoed, Fuhrmann, Schiodt, Joliansen and Nissen ^ 
— in Sweden by Wallgren, Bergmark, Ask-Upmark, Gedda, Nord- 
wail, Linde, Silwer and Ahlberg, Silwer’s investigation from 1936 
deserves special mention, giving a comprehensive review of the 
subject, illustrated by his own material of 33 cases of meningitis 


1 Since the present article was complcteU, .Icrsild ha.s published a paper 
dealing with 16 cases of meningitis parotidea, 11 of them with mcnincili.s as sole 
manifestation of parotitis infection. 10 cases of meningitis parotidea have been 
reported by Koch. Further, since the present article was set up, 111 cases 
have been described m this publication (1942, 212 , 314) by Levison and 
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parotidea. More recently we find, the work of Ahlberg, comprisino 
70 cases. In Norway, Ustved has recorded 7 cases. 

In England and United States, Birnberg has collected 38 cases 
Tabor and Newman 29, and Finkelstein 16; of minor scope is the 
w^ork by Green and Heeren, Harris and Bethel, Bridgeman and 
Sclnvab. A comprehensive review and bibliography have been pre- 
pared by McKaig and Woltman. In France, papers on the subject 
have been published by Andrieu et ah, v. Bogaert et ah, Cathala et 
ah, Ddndchau, Leniierre et ah, Tokhadze et ah, and Urechia et ah An 
excellent review has moreover been published by Glanzmann, S\vit- 
zerland. In Germany, investigations on the subject have been 
made by Jasinski and Schonfekh 


The etiology of mumps. 

It has been satisfactorily established that mumps is caused by 
a filterable virus wdiich is pathogenic to various experimental ani- 
mals. Thus the disease may be transferred to monkeys by inocula- 
tion into Steno's duct of filtered saliva from patients in the early 
stage of mumps. This saliva contains a filterable virus which pro- 
duces an acute, non-suppurative parotitis in the monkey, analogous 
to the epidemic parotitis in man. The disease may be transferred 
from monkey to monkey, and the specificity of the Hrus is showm 
by transmitting the disease from the infected monkeys to human 
beings. Recovery from the infection leaves the monkeys immune 
(Johnson and Goodpasture, Findlay et ah. Block, Levaditi et ah). 


The etiology of meningo-enceplialiiis. 

There has been some disagreement regarding the etiology and 
pathogenesis of the post-infectious diseases of the central nervous 
system in virus diseases and post-vaccinal encephalitis. We shall 
not go into details about the theories proposed, but only mention 
the two most important of them; (1) That the involvement of the 
central nervous system is due to the virus of the primary disease 
itself (in casu the virus of mumps) — (2) That it is due to an un- 
known, latent, neurotropic virus, activated by the primary disease 
(mumps). 
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In case of mumps, the latter theory, wliicli is purely speculative, 
is contradicted, for example, by the occurrence of the prodromal 
forms of meningitis, i. e., cases where the meningitis precedes the 
parotitis, and by the so-called autonomic forms, i. e., meningitis 
of parotitis virus etiology, but vith no swelling of the parotid 
glands. 

The first mentioned theory that the virus of the miimps itself 
is the causative agent — seems reasonable a priori. It is supported 
by the frequent occurrence of meningitis in mumps, vith only 
slightly varying symptoms, and also by tlie fad lliat the virus of 
mumps shows a strong tendency to invade otlicr tissues besides the 
parotid glands. Thus the virus seems to possess a fairly pronounced 
neurotropy (a term wliich, however, should not he used without 
reservation, the term »mesodermolropy» being more correct when 

speaking of the pure forms of meningitis which in this case predo- 
minate). 


Moreover, the theory has found expcrimcnfal support: 

Laver^c and co-workers claim to have produced mcniiim- 
cncephalitis in rahliits by injection of spinal fluid from palicnis 
from m^ingitis paroLidca. The results should be accepted 
1 some caution, howercr, since it is well knomi that rabbits 

raftcTr'' both spontaneously as well 

a after various mtracranial operations. Ollier invcsligalore have 

patientr a ete ll>e spinal fluid from 

CmdirtL 't:ri v'"" 

» T„“::T r “ lodemoLratepolio 

substance of the spinal cord" 

employing spinal fluid from tijsc anhimk i """ 

disease i„ other cats by sub-occiiiilon , “ 

fdtered saliva from parotitis nalieni ' ' injected 

the reaction being a seC ml ">'» ■"onkev.s. 

meningitis. ® fatal, lyinpliocylic 

By intracerebral inoculatinn > 

from parotitis patients. Johnson am) 1°"^ 

symptoms of involvement of the In^rT’’’'' "" 

ccnlial nervous system, but bis. 
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lopatliological examination of the killed monkeys revealed in- 
flamnialory changes in the central nervous system, together with 
focal lesions in the parotid glands, and the monkeys inoculated in 
the cerehrum showed immunity when inoculated in ihe parotid 
glands. Even if these authors did not succeed in transferring the 
disease, it must nevertheless be considered very likely that the 
signs of the affection of the nervous system disclosed in the monkeys 
were due to the virus of the mumps. 


Clinical Ujpes. 

The neurotropy of the parotitis virus is shown by its ability to 
affect practically all parts of the central nervous system, though 
with varying frequency. 

1. Mcningilis (benign lymphocytic) is the mo.st common compli- 
cation. The terms «para-» and »post-infcclious)> are used, according 
to whether the meningitis coincides with or occurs after the onset 
of the swelling of the parotid glands. Tlie wprodromah) form is rarer 
— it applies to meningitis which precedes the swelling of the glands. 
Meningitis may also occur latently, i. CMunthout any clinical symp- 
toms and signs, only diagnosed by means of lumbar puncture (Fin- 
kelstein). Of special interest is the so-called naulonomic mcningitis», 
i. c., meningitis of the mumps virus ctiolog>% but with no swelling 
of the parotid glands. 

2. Mcningchcnccphalilis and encephalitis arc rare and dangerous 
complications. Like meningitis they may occur before, during or 
after the parotid swelling (Andricu ct al.), most frequently, how- 
ever, on tlie Sth to lOlh day after the swelling (Glanzmann). 
The symptomatic picture is varied, including all of paresis 
(paresis of the ocular muscles, facial paresis, hemiplegia, mono- 
plegia) as well as acute ataxia, convulsions, coma and mental 
disturbances. Sequels may occur. Encephalitis has been observed 
by Schiodt, Johansen, Glanzmann, as well as by v. Bogaert et al. 
and by Urechia — in the latter cases accompanied by psychosis. 
Optic neuritis and atrophy of the optic nerve have been observed 
by Schwab. 

3. Mijclilis is a very rare complication. Cases with paraplegia, 
sensorial and sphinclorial di.siurbanccs have been described by 
McKaig and Wollman. Other data arc given by Denechau and by 

LemiciTC et al. 
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4. Ncuriik (polyneuritis) is described as another very rare 
complication; perhaps it is here rather a quesi.on of po yra- 
diculitis or meningo-radienlitis (McKarg and Wollman, Glana- 
mann, Cathala et al.). • 

Complkalions from IM wlcrnal car are rve 1 knorvn. The patho- 
logy is unknorra. but the question \rill be discussed ra connection 

with one of our cases. 


The frequency of inuolvemcni of the central nervous system in mumps. 

Different views have been advanced regarding lliis question. 
The extremely wde divergencies in the statistics may be attribut- 
able to actual variations in the incidence of the complications of tlic 
central nervous system within different epidemics of mumps, but 
may also be attributable to the varjing zeal with which these 
complications are traced. In this connection it should 1)C borne in 
mind that the not infrequent cases of latent meningitis will 
escape recognition unless one resorts to routine lumbar puncture. 
According to Silwer, Radin and Sailer did not find a single case of 
clinical meningitis among 5,756 American soldiers suffering from 
mumps during the last w'orld w’ar. Nor was clinical meningitis ob- 
serv^ed among Iversen’s 203 cases of mumps in soldiers. The fre- 
quency of involvement of the central nervous system is usually 
estimated at 4 to 25 per cent (Andricu cl al., Silwer). In our mate- 
rial from the epidemic of mumps during the winter 191 1/42 this kind 
of complication was observed in 65 % of the cases.' 


Pathology. 

Death resulting from parotitic meningitis is rare, so that only 
few' descriptions of the pathological findings exist. Linde found 
serous or serofibrinous, non-bacterial leptomeningitis with hyper- 
aernia and oedema, especially localized at the base of the brain. 
Microscopical examinations revealed infiltration, chiefly mono- 
nuclear, into the pia and the arachnoidea. 

According to Urecilia, the rarer, Iml more frequentiv fatal cases 
of encephalitis are pathologically cliaraclcrized by slight lesions of 
nen-e cells, perivascular, predominantly lymphocytic infiltralions 
neurogliar reactions, foci with dcmyclinisation and possibly sinall 
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capillary hemorrhaps. Similar changes are reported by Weselin 
, The liislo-pathological findings thus have a likeness to the find 
mgs m smallpox and measles (Bang) and in post-vaccinal encepha- 
htis. The earlier literature (1880-1928) on the pathology is cited 
by McKaig and Woltman. 


The authors' invesligaiion. 

During the epidemic in the winter 1941/42 458 patients with 
mumps were admitted to the Blegdamshospital in Copenhagen. It 
was soon noticed that meningitis occurred with a considerable 
frequency, and spinal puncture was therefore adopted as a routine 
examination in order to determine how frequent the changes in the 
spinal fluid occurred. Lumbar puncture was applied to a total of 
371, i. c., 81 % of the patients with mumps. Only these patients are 
included in the material, the balance presenting nothing of interest. 

Wlicn judging the frequency of involvement of the central 
neiwous system it should be understood that the present material 
is not entirely free from selection, some of the patients being ad- 
mitted to the hospital for the very reason of meningeal symptoms; 
a few others were admitted because their parotitis had taken a more 
severe turn, c. g., had been complicated by orchitis. The majority 
of the patients, however, were admitted for uncomplicated paroti- 
tis at an early stage of the disease. The material may therefore, 
with these resei^mtions, be considered a fairly representative sec- 
tion of the epidemic of mumps in Copenhagen during the winter 
1941/42. 

Our criterion for the diagnosis manifest meningitis is the pre- 
sence of indisputable meningeal signs (stiffness of neck or positive 
Kernig and Brudzinski signs). Cases with spinal pleocsriosis as the 
sole indicator of affection of the central nervous system are here 
termed latent meningitis. Cases udth clinical symptoms and signs of 
meningitis, but without spinal pleocytosis, are termed meningism. 
When finding 3 cells or more per mm^ of spinal fluid, we apply the 
term spinal pleocytosis to the case. 

The cases are then divided into the following groups: 
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Table I. 

Classification of cases. 

No. of cases 

1. Parotitis ■without complications from the central 


ner'vous system 

2. Parotitis •with manifest meningitis t06 

3. Parotitis with latent meningitis 129 

4. Parotitis ■with meningism 10 

5. Parotitis TOth meningitis and affection of the 

labyrinth 1 


The case ■with affection of the labyrinth will later be considered 
separately. The numerically insignificant group of meningism will 
not be included in the evaluation of the material. 

• There remain the large groups 1, 2 and 3, with a total of 361 
cases. Of these, 235 (65 %) were affected with meningitis, lOG 
(45 %) being manifest, 129 (55 %) latent. The manifest meningitis 
occurred in about 30 % of tlie total of 235 cases of mumps. 


Age and sex. 
Table 2. 


Distribution according to age and sex. Frequency of pleocytosis within the 
different age-groups and wiliiin Die total mimbcr of patients witji nuitnps. 
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Table 2 sliows that there are more male than female patients 
and that there does not seem to be any conclusive difference be- 
tweM the frequencies of the involvement of the central nervous 
system in the two sexes when taking all age-groups into account. 
Within some of the age-groups the frequency of the complications 
seems higher in case of the male patients, but the difference is not 
sufficient!}^ large to be of any significance. 


The spinal fluid. 

The first lumbar puncture was performed as soon as possible 
after admission. The possible error arising from the circumstance 
that the patients w’erc admitted at different stages of their disease 
was to some, degree compensated for by performing the lumbar 
puncture, in the vast majority of cases, more than once during the 
disease. When pleocytosis was ascertained, the cell count in the 
spinal fluid was studied by means of repeated lumbar punctures 
during the whole stay in the hospital, frequently up to 6 to 7 times, 
in order to get an idea of the course of the changes. ^NHien there 
was an opportunity to Avatch the changes in the spinal fluid from 
their beginning, the typical course was found to be that the cell 
count rose rapidly from normal to maximal values, then fell rapidly 
again to slightly increased values (usually below 30 per mm®), 
whence the fall to normal values occurred slowly, in many cases so 
slowly that the patient had to be discharged before normal values 
Avere reached. 

In all cases the pleocylosis was purely or predominantly lympho- 
cytic. 

In by far the most cases the proteins showed no increase, or 
only a small one. Even at high cell counts the proteins, in compari- 
son with the magnitude of the pleocytosis, were upon the whole 
less changed than one would expect from a comparison with other 
forms of lymphocytic meningitis. In all cases the sugar was normal, 
the Wassermann reaction negative, and the spinal fluid cultures 
negative. 

The degree of the pleocylosis. 

While all degrees of pleocytosis were found, there was never- 
theless a striking frequency of the higher cell counts. Table 3 
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Table 3. 

Distribution according to the degree of pleocytosis. 


Cells per 3.CU. * 
mm spinal fluid 

Total .number of 
cases of 
pleocytosis 

1 Cases with manifest 
mcningUis 

Cases with latent 
meningitis 

Number 

per cent 

Number 

per cent 

10—ta 

■ 

35 

7 

7 

28 

22 

■20—49 

25 

5 

5 

20 

15 

50—99 


• 

7 

13 

10 

100—200 

18 

7 

7 

11 

9 

200—500 

4-1 

20 

18 

2} 

19 

500—1 000 

• 37 

21 

19 

10 

12 

1,000—2,000 

27 

19 

18 

8 

0 

2,000—5,000 

28 

19 


9 

7 

5,000—10,000 






10,000—20,000 ' 

1 

1 

1 



I 

235 1 

106 

(100) 

129 

(100) 


J In Denmark the spinal cell count is usually expressed in cells per 3 cu.mm. 


shows that the cell count in the spinal fluid apparently was higher 
in manifest than in latent meningitis. Although this fact is really 
not surprising, it is mentioned here because other invc.slignlor.s 
have claimed that there is no relation between lltc degree of jilcocy to- 
sis and the presence or absence of clinical meningitis .syniploni.s. It. 
should be emphasized, however, that high cell counl.s were also 
noticed among the cases of latent meningitis, 17 jialients having 
from 300 — 1000 cells per mm^. 


The iinie of the onset of mcningUis. 

As far as the cases of manifest nicningili.s are concerned, table >! 
shows the relation between llic onset of the parotid swelling and the 
first clinical symptoms of meningitis. The table contains 101 
cases in which this relation was accurately established, the ca-ses 
being classified according to the number of days between the ousel 
of the swelling and the appearance of the meningilis. 

The lahle shows that the meningitis may appear before, simiil- 
tanmishj with, or after the swelling of the parotid glands. In the 
majority of the cases the meningitis appeared within the first 10 
days after the swelling began, the maximum falling on the 5tli day. 
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Table 4. 

Relation in time between the onset of the parotid swelling 


X 
X 
X 
X 
X 

xjx 
XXIX 
XXIX 
X XX X X xlx 


and the meningitis. 


X 

X 

X 

X 

X 

X 






X 

X 









X 

X 


X 







X 

X 

X 

X 




X 


X 

X 

X 

X 

X 




X 


X 

X 

X 

X 

X 




X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

XXX 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


X 

X 


7654321 0 12345678 9 1011121314151617181920< 


days before 


38 


onset of 
parotid 
swelling 


days after 


D 


Later developments were also observed, however, in one case the 
meningitis appearing as late as 38 days after the swelling. More 
rarely the meningitis preceded the swelhng, hut in 11 cases (10 %) 
we found the so-called prodromal forms. The highest number of 
days that elapsed between the onset of meningitis and the swelling 
of the parotid glands ivas 7. 


The degree of the cfinicaf meningitis. 

In as many as 80 % of the cases of manifest meningitis the clini- 
cal meningeal signs (neck rigidity and positive Kemig’s sign) were 
of a mild nature and of relatively short duration (less than 10 days). 
In 20 % of the cases the symptoms and signs were more severe and 
of somewhat longer duration (in a few instances up to 30 days), 
combined vdth general malaise and, on the average, a more severe 
pleocytosis. 

Most of the cases of manifest meningitis were accompanied by 
headache and vomiting, while these symptoms were substantially 
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rarer in latent meningitis. Bradycardia, tvlrich in «ie derate is 
mentioned as an important symptom, was observed in only /o 
ot the cases of manifest, and in only 14 % of the cases ofla en 
meningitis. Lethargy was observed in 12, and convithwns m 2 ot the 
oases of manifest meningitis. Fcaer constantly aceompamed the 
meningitis, the initial high temperature either remaining stationary 
or, when the meningitis developed later, shownng a secondary rise. 


Retatim between the seaerity oj the parotitis and the occurrence o/ 

meningitis. 

The degree of the parotid swelling, the fact that it was unilateral 
or bilateral, and its duration proved to be of no significance as far as 
the appearance of the rneningitis was concerned. It was not pii- 
marily cases of severe parotitis which were exposed to complica- 
tions from the central nervous system. The presence of oilier com- 
plications of parotitis was likewise vathout any importance to the 
development of meningitis, as shown by table 5. 


Table 5. 


The relation between meningitis and other complications of parotitis. 


1 

Num- 
ber of 

Subinaxillary 

swelling 

Pancreatitis 

Number 
of males 
^ 13 
-Its, 

Orchitis 


cases 

Num- 

ber 

Per 

cent 

Num- 

ber 

Per 

cent 

Num- 

ber 

per 

cent 

Cases Mitjiout 

meningitis 

Cases with me- 

126 

11 

9 

3 

2 

25 

17 

68 

ningitis 

235 

16 

7 

5 

2 

•JO 

32 

65 

Total 

361 

27 


8 



•19 

66 


/ 

2 

7-1 


The table shows the frequency of submaxillarg swelling, pancrec 
tiiis and orchiiis, and it is seen that these complications, occiirrc 
™th about egual frequency in the gronps with and mthoul mcnir 
gitis Thus the occurrence of one or more ot those complications c 
parotitis did not increase the risk of further complications by an in 
volvement of the central nervous system. It is moreover seen fror 
table that while submaxillary swelling and pancreatitis wer 
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rare,orchitzs occurred with considerable frequency, viz., in 66 o/ of 

all males above 13 years; below this age orchitis was not observed 

Diastasuria occurred in 230 cases, or 63 % of all patients ex- 
amined. - 


Parotitic meningitis with affection of the labyrinth. 

As mentioned in the review of the material, one case of mumps 
was complicated by meningitis and affection of the labyrinth. Since 
this case is of particular interest it will be cited here in brief: 

It was the case of a 31 year old unmarried female physician. She was 
admitted on January 30th. and discharged on May 5th. 1942. 

Her past history was mainly of good health. 

Present illness: 6 days before admission to the hospital there was a 
slight rise in temperature, with bilateral swelling of the parotid glands, 
the swelling, however, disappearing within 4 days. The day before admis- 
sion the temperature rose to 39.5° C, accompanied by chills, headache, 
vomiting and deafness of the left ear. 

Physical examination on admission: Temperature normal, swelling of 
both submaxillary glands, hardly any swelling of the parotid glands 
Stiffness of the neck. 

Otological examination: Reduced hearing of the left ear. After a few 
days total deafness of this ear. No sign of otitis. 

On the 5th. day in the hospital the patient complained of vertigo. 
There was nystagmus to the right. The neck rigidity had disappeared. 

On the 13th. day the nystagmus had disappeared. Examination of 
the labyrinth showed totally obliterated leftsided function. 

During the following period the patient had to remain in bed; little by 
little she practiced sitting, and in 2 months she was out of bed again. 
The gait was at first staggering, wide, with a tendency to fall towards 
the left (as also shown in Romberg’s test). 

At discharge the patient still suffered from dizziness and must walk with 

a cane. 

Other examinations: The temperature was normal during the stay in 
hospital. Urine without pathological components. Haemoglobin percen- 
tage 93. Diastase count 1,200 at time of admission, 400 six days later 
It is unfortunate that no lumbar puncture was done. X-ray examination 
of the paranasal air sinuses showed nothing abnormal. 

Comment: The case is that of a 31 year old woman who suffered 
an attack of mumps, and on the 5th day of illness, before the swell- 
ing of the parotid glands had subsided, developed meningeal 
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symptoms. The acute symptoms disappeared within a week, leaving 
vitigo and deafness of the left ear. Otological examination showed 
oblitLted leftsided function of the labyrinth. The deafness was 
unchanged at a later examination 6 month after the parotitis; the 
vertigo had almost disappeared except at sudden movements. 

Deafness after mumps is a well knoAvn and feared complication, 
but fortunately- rare. According to Hubbard, 3—5 % of all deaf- 
mutism in United States is due to parotitis. There are different 
opinions regarding the pathogenesis. Thus the complication is 
attributed to an encephalitic process, an internal otitis, a toxic 
neuritis of the auditive nerve (Urbantschitsch), an involvement of 
this nerve by the meningitic processes (Ask-Upmark, Fuhrmann, 
Voss), or a sudden exudate in the labyrinth (McKaig and Woltman). 
If the affection of the labyrinth is due to an involvement by menin- 
geal processes, it seems peculiar that this complication has been 
observed but once among our 236 cases of parotitic meningitis. 

The prognosis of the parotitic deafness is poor. 

An earlier parotitis will always be a possible etiologic fad or 
in .case of deafness of unknown origin. 


Chapter II. 

Meningitis paroiidca without parotid swelling. 

Earlier epidemics of mumps have occasionally led to the idea 
that meningitis might occur as the sole symptom of a parotitic 
infection. Such cases of meningitis parotidea vithout swelling 

of the parotid glands have been described as autonomic forms, 

omeningo-encephalite ourlienne autonome» (Weissenbach et al.) or 
omeningite ourlienne sans oreillons» OVallgren). It seems obvious 
that a diagnosis like this one must be subject to certain stringent 
requirements; the criteria will be discussed later. A few cases of 
this type of meningitis have been reported in Sweden (Wallftrcn 
2 cases, Ask-Upmark 1, Silwer 1, Linde 2 and Alilbcrg 2). Elsewhere 
2 cases have been described by Birnberg, 1 by Hrechia and Elekes. 

Ahlberg has cited a few cases from the literature. In Denmark, Jo- 
hansen has reported l.i 

this arliclc had been xvrilten, rve 

Sec iootnole p 48^ swelling at the parotid glands. 

33 Acta med. scandinav. VoL CXIII. 
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Dunng the epidemic of mumps in 1941/42 a number of patients 
^ye^e admitted to the Blegdamshospital for observation of meningitis 
or fever of unknoAvn. origin. In some of these patients there was 
demonstrated latent or manifest meningitis, benign lymphocy- 
tic, and of unknown etiology. Since these cases, both in develop- 
ment and with respect to the changes in the spinal fluid, had a 
strildng resemblance to parotitic meningitis, and since the patients 
moreover had been exposed to parotitic infection before admission, 
is Avas suspected that this meningitis might be of parotitis virus 
etiology. 

It was a question of 18 patients Avho shoAA'ed no swelling of the 
parotid glands. Of 5 of them it w^as learned on careful questioning 
that there was a possibility of a very slight parotitic infection prior 
to admission. They reported, for example, slight soreness during 
mastication, soreness in front of the ear, or a dubious facial SAvelling 
for a single day. The information shoAA^ed that parotitic infection 
during the anamnesis could not be excluded, and the patients 
were therefore not included in the material. 

Of the remaining 13 cases which v^ere of special interest, 6 Avere 
of latent and 7 of manifest meningitis Avhere parotid SAvelling both 
before admission as well as during the stay in the hospital could be 
definitely excluded. When w'^e nevertheless regard these cases as 
parotitic meningitis it is because of the folloAving facts; 

1. All the patients had been exposed to parotitic infection for a 
period corresponding to the period of incubation. In by far the most 
cases one of several members of the family suffered from mumps. 

2. None of the patients had had mumps before, 

3. The cases coincided in time and place Avith the epidemic of 
mumps. 

4. The clinical picture and the changes in the spinal fluid showed 
a striking resemblance to parotitic meningitis, 

5. There aa^s no other etiology. The season, Avhich in all cases 
was December-February, did not suggest that it was a question of 
meningitis of poliomyelitic- nature. The negative results of the 
Wassermann’s, Bunnell’s, Weil’s and Widal’s tests made it im- 
possible that the origin should be syphilis, infectious mononucleosis, 
Weil’s disease, or undulant fever — diseases of which it is knoAvn 
that they may be accompanied by a lymphocytic meningitis. 
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6. Diastasuria was found in 7 of the 13 cases, a fact which 
strongly supports the idea of interdependence with epidemic paro- 
titk, without the absence of diastasuria in the remaining 6 making 
it improbable. (As mentioned in the foregoing chapter, diastasuria 
occurred in 63 % of all parotitis patients examined). Orchitis was 
found in 2 of the patients. 

The table reviews the 13 cases which fall into 2 groups: 6 with 
latent meningitis, i. e., with spinal pleocytosis as the sole indica- 
tion of the meningeal affection — 7 with manifest meningitis, i. e,, 
with clinical meningitis signs (stiffness of neck and positive 
Kernig’s sign) in addition to spinal pleocytosis. 

The material comprises 9 male and 4 female patients in the age 
from 1 to 32 years. The patients had been ill from 2 to 14 days prior 
to admission. 

Of the 7 cases of manifest meningitis, 2 were severe and 5 mild. 
The duration of the clinical meningitis symptoms was from 1 to 17 
days. Headache and vomiting was found in nearly all of the 13 
cases, lethargy in one and convulsions in one (a 1 year old child). 
There were no focal sjanptonis. As mentioned, orchitis occurred in 
2 cases. 

The spinal fluid shoAved increases in cell count of varying degree, 
higher cell counts occurring especially among the cases of manifest 
meningitis, loAver counts among the cases of latent meningitis. The 
highest cell count was more than 1000 per mm^. The pleocytosis was 
completely or quite predominantly mononuclear. Protein values were 
normal or moderately increased, spinal sugar was normal, and no 
bacteria were found, either on direct microscopy or on cultivation. 

All cases were febrile from the first day of the disease; the table 
shows the duration and maximum of the fever. 

The prognosis was good; all patients recovered without sequels. 


Summary of Chapter I. 

The question of involvement of the central nervous system in 
mumps has been reviewed and consideration given to the problems 
of frequency, etiology, pathogenesis, clinical types and pathology. 

The review includes an account of the patients Avith mumps Avho 
were admitted to the Blegdamshospital during the epidemic of 
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1941/42. Boutine spinal punctures wore performed on 372. or 

practically all of these patients. ^ „ n 

Among the 372 patients, spinal pleocytosis (i. e., 3 cells or more 

per mm®) was observed in 235, or 65 i on 

Of these 235 cases of pleocytosis, 106 showed mamfest, 129 
laieni meningitis, i. e., with pleocytosis as the sole indication of 

affection of the central nervous system. 

There was no age of predisposition to meningitis, and botli sexes 
were equally susceptible. The severity of parotitis,- and the pre- 
sence of other complications were of no importance with respect to 
the development of meningitis. 

The magnitude of the pleocytosis varied between 3 and 7000 cells 
per mm® of spinal fluid; rather high cell counts were frequent, also 
among the cases of latent meningitis. The pleoc^’tosis was entirely 
or predominatly mononuclear. The proteins were not increased, or 
only moderately so, the spinal sugar was normal, the spinal fluid 
sterile. 

Manifest mmingitis appeared most frequently after the onset of 
the swelling of the parotid glands (up to 38 days after, but mostly 
about the 5th day), occasionally simullaneouslij with, and in some 
cases (10 %) before tlie swelling (up to 7 days before). 

As a rule, the clinical meningeal symptoms were mild and of 
short duration. 

Encephalitis and myelitis were not observed. 

One case showed affection of tlic labyrinth as a complication of" 
parotitic meningitis. Unilateral deafness persisted. 

All the remaining patients were discharged vuthout sequels. 
Thus the immediate prognosis of parotitic meningitis was quo ad 
viiam always good, and quo ad rcstituiionem compleiam almost 
without exception good. The late prognosis may be elucidated by 
a future examination of these patients. 

The extremely high frequency with which meningitis occurs in 
.OUT material (in about two-thirds of the cases) naturally raises the 
question of whether meningitis should not be considered a manifesta- 
tion rather than a complication of parotitis. This suggestion finds 
support in the occurrence of llie so-called prodromal forms where 
e meningitis precedes the parotitis, and the autonomic forms of 
meningitis of parotitis virus etiology, but vdlhout swelling of tlic 
parotid glands-. The latter type is dealt with in cliapler H. 
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Mumps should undoubtedly be considered a general infection 
whose essentia) cbmcal manifestation most frequently, but not 
necessarily always, is a swelling of the parotid glands. 


Summary of Chapter II. 

During the epidemic of mumps in 1941/42 13 patients with be- 
nign lymphocytic meningitis were admitted to the Blegdamshos- 
pital. The disease was in all probability of parotitis virus etiology, 
but without parotid swelling. Thus parotitis virus seems capable of 
affecting the meninges as the sole organ. Epidemic parotitis must 
therefore be considered a possible etiologic factor in cases of lympho- 
cytic benign meningitis of unknovm origin. 
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spondylarthritis ankylopoetica (Spondylosis rhi- 
zomelica) combined with periferal Arthritis. 

By 

H. J. N. DEKKERS, M. D. 

(Submitted for publication September 16, 1942). 


Introduction; 

Spondylosis rhizomelica is a relatively seldom occuring disease 
During the clinical years of the medical education most of us 
. probably have seen only a few cases. Lihevise a great deal of the 
general practitioners will see during their whole medical life only a 
few patients suffering from this disease. 

To the seldom -occurence, together with the difficulties of iden- 
tification, especially in earlier centuries, the remarkable fact must 
be ascribed that, although the spondylosis rhizomelica exists already 
during many centuries, and in anatomical musea preparations of 
columnae vertebralis, can be seen dating from the 17th and I8th 
century showing the classical anatomic signs of the disease, only at 
the end of the 19th century the attention was draw to the clinical 
picture by French (Pierre-Marie). Russian (Bechterew) and German 
(Striimpell) clinicians. After this the occurence of the spondylosis 
appeared to be more frequent than was at first believed. Since than 
an excessive number of publications has been devoted to the diag- 
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nosis, tTcatmcEt, progaosis, morbid anatomy, patliogenesis and 


rbcntscnolosical aspects. , j r n 

The diagnosis of the classic forms which liave come To full 

development, is in general, very simple. At the beginning o 
the disease a greater diagnostic sidll, a greater experience as 
well as a permanent awareness of the condition is required. 
Without these many cases in the first stadium are overlooked readily, 
the more because at the beginning of the disease the diagnosis cannot 
be made \vith certainty vnthout further investigation (X-ray pic- 
tures, examination of the blood, exact examination of the func- 


tions of the spine etc.). 

Hare (1) in a recent publication once again mentioned the diffi- 
culties of early diagnosis. He devidcs the clinical course into 


three stadia; 

firsfly: the early so called v>pracspondylitic» phase, during which 
the patients only complain of vague pains of the back, extremities, 
chest and periferal joints. Because during this phase no roentgenolo- 
gical anomalies are yet present, no exact diagnosis is possible at this 


moment. 


secondly: the sacroiliitic phase, during which the patients com- 
plain of pains during the night and in rest. By means of roentgeno- 
logical examination a diagnosis is possible. An exposure of the sacro- 
iliac joints shows as the only objective sign of tlie disease osteoporo- 
sis and affection of the sacro-iliac joints. Other objective signs may 
be completely absent at tliis time and by clinical examinations it is 
impossible to make the diagnosis. Between the beginning of the 1st 
and 2nd phase a space of time of three years may elapse. 

thirdly: the end pliase of tlie »pokerbacko with more or less total 
stiffening of the vertebral column with bamboo-formation. In lliis 

phase tlie evaluation of the diagnosis gives no difficulties 
anymore. 


Seen in this light one cannot wonder at the fact ilial the disease 
is diagnosed most times only 3—6 years after liie beginning of the 
anomaly, according to Lassen (2) and Ellze (3); a fact which cor- 
responds also vnth our experience. 


Although relatively seldom occurring, tlic disease is by no means 
a rarity. This may he clear from the fact that in our centrum where 

!! P^^t decade, from 1 931 till ' 

1 0 0, 120 cases of spondylosis rhizomelica have been oliser- 
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ved amongst the 27031 patients ,vho sought relief for rheumatie 
attections, i. e. grossly said 12 per annum (see table 1); lo of these 
patients were women. 


Table 1. 


Year 

Total number 
of new patients 

Spondylosis 

men 

rhizornelica 

women 

1931 

28231 



1932 

2620 [ 

10 

1 

1933 

25771 


1934 

2702 

10 

3 

1935 

3203 

15 

1 

193C 

3372 

16 

I 

1937 

2394 

16 

1 

1938 

2434 

17 

0 

1939 

2527 

11 

3 

1940 

2379 

15 

0 

Total 

27031 

110 

10 


After the foregoing it wll be clear that most of these patients 
came to us without a correct diagnosis liad been made. Many of 
them had been suffering from their disease already during many 
years. Although this can be readily understood, it has been a 
regrettable fact as especially at the beginning of the anomaly 
much good can be done for these patients in order to prevent inva- 
lidity. 

It is not my intention to go at this place further into the diffi- 
culties of early recognition. In the literature, also from Dutch side, 
this has been done extensively [Krebs (4), Scott (5), Fischer- 
Vontz (6), Forestier (7), Tempelaar (8), Touw (9), Kuypers (10), 
Vos (11), Herzberger (12) etc.] When we meet the following sym- 
ptoms: persistant pains of sciatic nature, irradiating to the legs, 
some times also to the arms, which do not react soon to induced 
treatment, a bad general condition, much sweating, a limitation of 
the functions of the spine, for the detection of which the patient 
must be examined without any clothes and with good illumination; a 
limited thoracic breathing excursion, measured over the nipples, 
sometimes a skinfold accross the abdomen, an acceleration of the 
sedimentation rate of the red blood corpuscles, and on the x-ray 
pictures affection of the sacro-Uiac joints often combined with a 
slight osteoporosis, the diagnosis is clear, although the vertebral co- 
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lumn may be roentgenologically symptomfrce (also without ossi- 
fication of the ligaments and bamboo-formation.) As it is already 
said, in early cases the affection of the sacroiliac joints is often the 
only objective roentgenological symptom. It may precede tlie other 
signs by years. [Scott (5). Krebs (4), Fischcr-Vonta (6), Tempel- 

aar (8) etc.] 

Meanwhile the diagnosis of the early cases remains difficult, 
even when all aids and appliances arc at hand, and if the examiner 
is well aware of the syndrom. More than once it occurred to us that 
we treated a patient during many years without knowing that a 
spondylosis rhizomelica was present, and on the other hand some 
times we diagnosed clinically a spondylosis wliereas during the 
further investigation quite an other process appeared to exist. 

As is generally known the greater joints, most often tlie shoul- 
ders and the liips, some times also the knees may be affected during 
the course of the disease, hence the apposition »rhizomelica». Often 
the affection starts with complaints about these articulations. 
Some times they precede the proper affection of Die spine by manj'^ 
years. In such cases the recognition is already considerably diffi- 
cult. Less generally knowm is tlic fact that also the little joints 
of the hands and the feet may participate. Even tlie disease may 
start as a primary chronic polyarthritis (rheumatoid arthritis) 
of the periferal joints, with sw'ellings, osteoporosis of tlic skeleton, 
pains in the hands and more often in the feet with limitation of 
the functions etc. That in these cases one stands to great difficulties 
concerning the differential diagnosis between rlieinnatoid arthritis 
and spondylois rhizomelica, is comprehensilde, tlie more as during 
these phase the patients have no complaints yet about their back, 
and the existence of a spondylosis is not tliouglil of at all. 

Yet the distinction between these Uvo sjoidroms is of the grea- 
test therapeutic interest, as the spondylosis reacts badly or not to 
goldtherapy (according to the experience of others and also of us) in 
contrary with the rheumatoid arthritis, w'here this treatment 
shows such favourable results. Valuable time is lost some limes in 
dealing with these extra ordinary forms of spondylosis, by giving 
one or more series of goldsalt injections, wliereas the trcalmont 

treatmentr <P''y«cal therapy, exercises, x-ray 

From the examination of the literature it appears that some 
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authors mention the possibility of spondylosis rhizomelica and 
r icumatoid arthritis running liand in liand, a somewhat extensive 
number of cases however is seldom met wth in their publications 

Thus Fischer and Vontz (6) stated that 14 % of their patients vith 
spondylosis rhizomelica had been suffering from an acute polyarthri- 
tis (rheumatic fever). In 29 %of their patients the disease started 
with )>allmahlichcn Gelenkschwcllungen». Also Lyon (13) communi- 
cates the fact that in spondylosis rhizomelica there arc forms oou 
Ton peut se demon der si unc arlhrite banalc nc coexiste pas avec 
la spondylosc rhizomdliquo), whereas Ramond says that the disease 
sometimes starts »par une polyarthrite aigue des membres.» Kien- 
bcick (14) mentions also the fact that besides the big joints, not so 
frequent however, the pcriferal joints may be affected. According 
to Thomson (15) soccasionally one secs a case vdth a history of a 
sudden onset of general arthritis.» Bachmann (16) found in 85 %of 
his patients DrhcumalicD joint anomalies, this being a much higher 
incidence than other authors observed. Also Assmann (17) and 
Engel (18) described some cases. 

Although it is clear that several authors observed the coinci- 
dence of a polyarthritis of the pcriferal joints and spondylosis rhizo- 
mcllca, the lilerature about it is scanty. In the Dutch literature, 
as far as I could ascertain, I found no publication devoted to this 
coincidence. Tempclaar who wTote an article about 100 cases of 
spondylosis rhizomelica of our consulting bureau, did not notice this 
coincidence in his material. 

Therefore some abbreviated case histories may follow, which 
illustrate clearly the combination of these two syndroms, a diag- 
nostic, therapeutic, and pathogenetic very interesting pheno- 
menon. Ever}'^ detail, not being important for the understanding 
of the course vill he omitted in order to save space. 


Case-Histories. 

Case No. J. llisl . Morbi. no. 1 979 k. R. G. A man aged 31 years complains 
since Ids cliildliood days about pains of the ivips, lateron also of the shoul- 
ders. During the first examination at our institute (1934) a distinct tender- 
ness of the fir.st lumbar vertebra is found. The shoulders and the left hip 
are free. The right hi]) shows a severely limited function. On the. x-ray 
pictures the sacro-iliac joints appeared to be not quite normal. Ihe se i- 
mentation-ratc was accelerated {15 mm during the first hour, 45 mm, 
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during the second hour according to the technique of Westergren i^diich 
has been used always.) The seroreactions for syphilis fell out nega- 


Although several suspect symptoms xvere present the diagnosis spon- 
dylosis rhizomelica could not be made with cer^in ty During the next 
years complaints about the periferal joints especially of the little joints of 
the feet, were prevalent. During a voyage to South Africa the patient 
complained much about the joints of the hands and feet. As to his com- 
plaints of the back he had been in a reasonable condition. During a reexa- 
mination at our consulting bureau rheumatoid arthritis (of infectious nature) 

was diagnosed. (1939) The influence of a recently surpassed gonococcic 
infection upon the process was thought of. Certainly this venereal infec- 
tion had activated the symptoms. TJie left articulatio talo-cruralis and 
talo-calcanea was severely swollen. During treatment with vaccins, physi- 
cal therapy, and goldsalt injections (1050 mgs. of solganol B. ol.) the con- 
dition failed to improve. The sedimentation rate rose to 77 mm during 
the first hour. 

Neither did rubrophen treatment, which at first seemed to give good 
success (and during which the sedimentation rate sank to 26 mm during the 


first hour) bring lasting results. 

At the end of 1940 the complaints about back-aches grow gradually 
worse. About the periferal joints no complaints were present anymore. 
The patient was sweating abundantly, he had a flat back, and a severely 
limited function af the spine. The other joints were symptom free at this 
time. On the x-ray pictures a distinct osteoporosis, affection of the sacro- 
iliac joints, and of the little intervertebral joints were seen. The comple- 
tely developed clinical picture of a spondylsis rhizomelica was present. 
Treatment with x-ray irradiations has been started since, the condition at 
the present lime is reasonably good. 


Epicrisis. A man of 31 years complained since his childhood days 
about pains of the hips. At the first examination some symptoms 
are met with, which suggest the diagnosis of spondylosis rhizome- 
lica, however no certainty concerning this diagnosis can be obtain- 
ed. Lateron periferal joint manifestations become prevalent, so that 
the diagnosis rheumatoid arthritis is diagnosed, and a series of gold 
salt injections is given, wliich gave but little relief. After some 
years the complete picture of spondylosis rhizomelica is present. 
The symptoms have been activated by a gonococcic infection. 


\ A man of 44 years has 

en suffering from rheumatic fever in 1936. During this lime he had 

ready low back pains. He complained about tenderness and weakness of 
llnrtX T joints of the R.“ ^ 

found tenderness of many little joints of the hands, of the feet, and of the 
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knees. TJic sedimentation rate came to 85 mm during the first hour Durinr. 
tins tune he recieved a series of Solganal B. injections. The effetL fa 
vourabie and tlie sedimentation rale sank to 5 mm. In 1940 he came back 
\\iti many complaints. The same articulations were affected. A new 
course of gotdsait injections had no good effect. During this course the 
complaints about the shoulders, backaches and stiffness grew worse The 
functions of the spine appeared to be strongly limited. A spasmus of the 
ong muscles of tlie back was present. The X-ray examinations revealed 
affection of the sacro- iliac joints. A bony ankylosis was seen between the 
third and fourtli lumbar vertebra. The little joints between the vertebrae 
were also affected. A severe osteoporosis of tlie columna yertebralis was 
present. The sedimentation rale came to 47 mm during the first hour. 


Epicrisis. A man of 44 years suffered from rheumatic fever. 
Afterwards complaints about the periferal joints are present. They 
lead us to the diagnosis Dsubacute polyartliritisi) and a series of gold 
salt injections was given at first tvilh favourable effect. After 
some years a spondylosis rliizomelica appeared to be present. 


Case No. III. Hist. Morbi no. 565 j. J. F. M. A man of 33 years has 
been suffering since 1931 from sciatica, as M-ell from the R as from the L 
side, for which he was treated with physical therapy. In 1936 he got a pain- 
ful swelling of the L ankle. Since 1938 he complained about his feet, back 
and neck. During the examination the endorotalion of the R. shoulder 
appeared to bo limited. The elbows, pulses and hands were free. The R. 
hip joint was somewhat limited, the metatarso-phalangeal joints showed a 
tenderness at motion and at pressure. Also the regio metatarsalea was 
tender. The sedimentation rate, which was already slightly elevated in 1934 
(26 mm during the first hour) came to 68 mm in 1938. Infective arthritis 
(rheumatoid aiThritis) was diagnosed. GoJdtreatment was induced. On 
the X-ray pictures of the feet, slight osteoporosis was seen, around the little 
joints, and also disappearance of cartilage and bone destruction. The roent- 
genological diagnosis (Professor Dr. J. van Ebbenhorst Tengbergen) 
was also infective arthritis. In 1934 already an exposure of the sacro-iliac 
joints had been made. Although the left articulation appeared to be some- 
what suspect no obvious anomaly could be discovered. 

The complaints about backache grew worse during the last year. During 
a new examination a limited motion of the back appeared to exist. The 
thoracic breathing excursion was reduced, the sedimentation rate remain- 
ed elevated in spite of gold treatment, the complaints did not improve 
The possibility of an existing spondylosis rliizomelica was thought of. 
On the X-ray picture, made in March 1941 the sacro- iliac joints were 
affected. The vertebral column did not show obvious anomalies yet. T le 
sedimentation rate came to 58 mm during the first hour (15 April 1941). In 
1929 the patient suffered from a gonococcic infection. 
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Case no. III. Periarticular osteoporosis. Destruction of the first interph'a- 
langcal joint of tiic fourth finger of the R. liand, with periarticular swelling. 

Epicrisis. A man of 33 years suffered from a gonococcic infec- 
tion. Some years later a bilateral sciatic syndrome developed. After 
9 years he complained about several periferal joints. After clinical 
and roentgenological examination a rheumatoid arthritis was diag- 
nosed. Goldtreatment was induced without favourable results. 
After two years a spondylosis rhizomelica in the sacro-iliac phase 
appeared to be present. 

Case No. IV. HisI . Jlorbi no. 3170T. F. de H. A man of 54 years suffered 
at the age of 19 from an attack of rheumatic fever with swollen ankles, 
knees and hands. 

During the last months of 1940 he complained again about swollen ank- 
les. Since 4 wmeks there was also a back ache. During the examination the 
L. shoulder and the L. hip showed aliniited function. The talocrural articu- 
lations ■were swollen and painful, the toes were stiff, the hands showed no 
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anomalies The examinations ,o! the spine revealed a slightly limilcd 
rtTon in obvious flat back existed, the thoracic brerth.ng excursion 
to 1 cm . During the further observation swell, ngs of the tnlerpha Ian- 
seal joints of the second B finger and the third L finger appeared. 1 he 
sedimentation rale came to 95 mm. The X-ray pictures showed a severe 
osteoporosis of the left shoulder, a disappearance of cartilage and severe 
osteophyt formation in the feel, osteoporosis and deviations 1 he hands 
showed sHcbcrdens noduiir only. On the X-ray pictures of llie spine I lo 
thoracal part appeared to be normal, the 3rd, 41h and 5lh lumbar vertebra 
showed an osteoporosis, the ligamcntum inlonspinale showed ossifica- 
tion, thcsacro-iliacjoints had disappeared. The picture is very difticiill lo 
understand. Clinically as wcH as roentgenologically tlie condition resembles 
most a spondylosis rhizomelica with affection of the pcriferal joints, ^\hich 
do not show the typical signs of rheumatoid arthritis. 


Epicrisis. A man of 54 years passes through an attack of rlmuma- 
tic fever in his youth. Afterwards he is 34 yean sympiom free and 
than a spondylosis rhizomelica with affection of the l)ig joints as 
well as of the little periferal joints dcvelopes. 


Case No. V. Hist. Morb. no. 835 p. D. G. A man of 51 years came lo our 
consulting bureau for the first time in 1937. He bad boon suffering fiom 
attacks of rlieumatism already during 20 years. At the age of 23 he had 
suffered from a gonorrhoea, with a complicating gonarlhrilis, since then ho 
has been suffering several times from a recurrent irili.s, for the last lime 
some weeks before the examination at our institute. He liad been hosj)i' 
talised for it in the university opllialmological clinic. During some monllts 
he complained about back aches. Tlie functions of liio spine appeared lo be 
limited in all directions. AswcHingoflbemolarcarpo-phalangeal joint of the 
second finger of the left hand was present, the right foot was tender. The 


x-ray picture of the liands showed periarticular osteoporosis as it is always 
seen in early cases of infective polyarthritis. The sedimentation rate 
came to 37 mm during tlie Isl hour. Rheumatoid arthritis was diagnosed. 
During the further observation the condition did not improve after physical 
therapy. After half a year the patient recieved a series of solganol injec- 
tions. Neither this treatment gave beneficial effects. Two years later lie 
again sought relief, this time principally because of his back aches. At Iho 
examination the limitation of tlic functions of the spine had become worse 
a thoracal kyphosis was present, the thoracic breathing excursion measured 
^ cm. The sedimentation rate came to 20 mm during the Isl. hour and the 
n ossification of the ligaments between 

devclnJpfTl joints had disappeared. The completely 

P picture of spondylosis rhizomelica was present. 


Epimsis. A man of 51 years had been suffering from a "ono- 
coecic infection in his youth, after this recurrent rheumatic “sym- 

34 Acta tned. scandinaw. Vol. CXlll. 
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ptoms remained (e. g. gonarfchritis and recurrent iritides). At tho 
age of 48 years the clinical picture of infective polyarthritis ' 
developed, for which gold treatment has been given, without un- 
toward effects. Some years later a spondylosis rhizomelica ispresent. 

Case No. VI. Hist. Morh. m. 53 iJ.F. A man of 34 years who suffered 
from gonorriioea during his youth, has been treated in 1932 for a iurnbago 
No further anomalies were found at tliat time except painful rotation of 
botli hips. In 193G he came again rvith complaints of several joints: ankles 
knees, hands, pulses etc. The complaints Avere transient, affecting several • 
joints in succession. He had been treated during 9 weeks in a hospital. 
At our examination the mobility of the shoulders rvas free. The right ster- 
noclavicular joint was lender, the ellbows, pulses and hips Avere free, move- 
ment of the knees Avas painful. Both talocrural joints AA^ere tender, the left 
joint Avas SAA’olien. Some metatarso-phalangeal joints Avere tender also. 
Subacute polyarthritis (Rheumatic State) AA^as diagnosed. The sedimen- 
tation rate came to 20 mm during the first hour. In 1937 a slight limitation 
of the function of the spine aa'US present. Also the thoracic breathing excur- 
sion AA’as reduced. The sign of Lassegue AA-as present on both sides. The 
x-ray pictures shoAA'ed no further anomalies but affection of the sacro-iliac 
joints. The diagnosis: spondylosis rhizomelica incipiens Avas clear. During 
the folloAving years the patient remained in a good condition. In 1941 he 
again complained of back-aches. The functions of the spine remained 
fairly AA’oIl. The thoracic e.xcursion came to 3 cm, the sedimentation rate to 7 
mm. 


Epicrisis. A man of 34 years complained about back-ache during 
several weeks, which disappeared after the application of physical 
therapie. After 4 years he suffered from a disease Avhich made the 
impression of a secundary subacute polyarthritis. Still a year later 
he shoAA'ed the clinical and roentgenological picture of a spondylosis 
rhizomelica. The disease shoAA^ed hardly any progress, the patient 
remained in an excellent condition. During his jmuth he suffered 


from gonorrhoea. 

Case No. VII. Hist. Morbi no. Sp. L. B. A man of 51 years came to the 
Consulting Bureau for the first time in 1937 Avith complaints of his knees, 
shoulders and lumbar region. The complaints existed already during 7 
Years. He had been hospitalised in one of the Amsterdam hospitals during 6 
months. During this observation he developed a thrombosis of the R. leg. 
During our examination the hips Avere free, the R. knee Avas tender and it 
showed capsular infiltration. The functions of the spine Avere unlimited 
but someAvhat stiff. The sedimentation rate Avas accelerated and came to 60 
mm during the first hour. The uric-acid content of the blood Avas raised i. e. 
5.5 mg per 1 00 cm'’ of serum. Because of this fact Ave thought of an exis mg 
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»c]ironic gouty)) condition. During the treatment with physical procedures 
/heat, difthermy, ultra-violetlight) the condition unproved but the acce~ 
lerated sedimentation rate persisted. During 1940 the complaints came 
back and he was hospitalised again in another Amsterdam liospilal where 
a recurrent rheumatic polyarthritis was diagnosed. He showed affections of 
the R.ankle and R. knee joint. Aside from this the complaints of back ache 
were progressive. He was treated with salicylates, cincophen, Pyramidon 
and heat applications. Furthermore he got some gold salt injections. 

During July 1941 he came again to our policlinic. At this lime the 
back aches were prevalent. During the examination the spine appeared to 
be stiff and the thoracic breathing-excursion only came b> 2 cm. He had a 
flat back and a skinfold accross the abdomen. The saevd- iliac joints Avero 
painful, the sign of Mennell was positive. The right knee was severely swol- 
len and painful, the hips were free, an arllirilis of the R. arliculalio lalo- 
cruralis, the arlieulatio talo-calcanoa, and also of the mctalarso-pbalangoal 
joint of the R. great toe. 

The X-ray pictures showed affected sacro-iliac-joinls, further a sliglit 
ossification between the 1st and the 2nd lumbar vertebrae. The sedimen- 
iation rate was severely accelerated, 128 mm during the fir.st hour. Tho 
uric-acid content came to 4 mg per 100 cm^ of seniin (according to Kowar- 
ski’s technic) Spondjdosis rhizomelica bad to bo diagnosed at this time. 
Also this man had been suffering from gonococcic infection during his 
youth. 


Epicrisis. A man of 51 years, wlio acquired a gonococcic infec- 
tion in Ill's youth, suffered since 10 years from vague rlicumatic 
complaints with intermittent swellings of some joints, which made 
at first the clinical impression of chronic rheumatic polyarlhrilis, 
which was diagnosed during two clinical observations. Four j^cars 
afterwards the obvious dinical picture of spondylosis rhizomclica 
appeared to be present. 


Case No. vtlL Hist, Morbi no. 1224. V.D. den 0. A man of 52 year.s 
had already complaints about his back during 25 years, to wliich he had 
grown accustomed. In 1941 he searched treatment for coinplainl.s of the 
knees ahd pulse-joints, wliidi existed for half a year. During our examina- 
tion the spine appeared'to be stiff in toto. 

There was an obvious skinfoJd accross the abdomen, tbo respiration- 
excursion, measured over the nipples, was 2 cm. The R. shoulder was limit- 
ed and also the R. hip; the Imees and the talo-crural joints were free The 
pulses were severely swollen. The fimclioti ol tiro spine was sevcrclv limi- 
ted anil pamful. tio swellings of the mtcrphainngcal joints. Tlie sedimon- 

;Co?«r ‘"i ” 

ammd ev ' V ’ tvas llnnncd, furthermore periarlicolnr osteoporosis; 

ryjointusurpalionoXboneirasseen. Infective arthritis of Iniids 
andp„,sesw,sdiagnosed.Thesacro-iliaciointsworoaf,ooI^^^^^^^^^^^ 
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ly di.sappeai'ed; (liero \vas bony ankylosi.s between the 4lli and 5lb lumh.r 

spondylosis, I, 


Epicnsis. A man of 52 yeans liad l)ccn suffering already durin<T 
25 years from a spondylosis rliizoniclica which had lead to total 
stiffness of the spine. Since half a year he showed signs of infective 
arihrilis (rheumatoid arthritis) of the periferal joints. 

Case No. IX. Hist. Morbi. no. 34‘iG S. T. S. This man of 40 years came 
for tfio fir.st lime to our consulting bureau in December 1939. Since 9 
monllis bo complained of pains of the hack and of tlie shoulders. He could 
not-boncl. (i Years ago he suffered from »srinlica». His father suffered from 
rheumatism, his brother who is known at our bureau suffers also from 
spondylosi.s rhizomclica. .Some months ago he acquired a gonorrhoea for 
which liospitalisation was nccessaiy. 

His spine appeared to be stiff, only (he cervical part could make mode- 
rate moYomenIs. The thoracic bieathing e.xcursion measured 2.5 cm. The 
luovoments of (he hips were slightly limited, the knees were not free. The 
sedimentation rale cameto 13 mm during the first, 45 mm during the second 
hour. On the x-ray pictures the sacro-iliac joints were affected, and had 
nearly disapjteared. Ossification of (he lateral ligaments between the 
lumbar vertebrae was present. 

The patient did not come for further treatment. In December 1941 he 
came again. He (old us that his complaints liad gradually disappeared, and 
that he had been .«yirptomfiee. In May 1941 he had acquired a new gono- 
coccic urethritis, for whicii again hospitalisation had been necessary. Aside 
from his comfilaints of the back, which have returned since some months, 
bo complains of swollen bands and feet. During the e.\amination the knees 
appear to be swollen, crepitation and limitation of function are present. 
Furlhermoj-e there is an arthritis of the right talocrural joint, with swelling 
and painful limited motion, also some mctacarpo-phalangeal joints are 
swollen and painful. The sedimentation-rate comes to 13 mm. during 
the fii'sl hour. 

Epicrisis. A man of 40 years suffered from sciatica. After six 
ycar.s be acquired a gonococcic infection, at the same time be 
complains of back-aches. A .spondylosis rhizomelica appears to be 
jirescnt. Me did not come back for further treatment. Two years 
later he acquired again a gonococcic infection. Aside from his 
spondylosis rhizoraelica periferal arthritis of several joints is ob- 
served, the complaints have become worse after, and probably in 

connection with the gonococcic infection. 

His fatlicr suffers from »rlKumatism», his brother from spondy- 
losis rhizomolicn. 
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Comment. 


In the cases of spondylosis rhizomelica, all occurring in men, 
described above, the recognition of the condition lias given many 
difficulties so tliat 6 of these patients verc known to us already 
during resp. 6, 4, 10, 2, 5 and 4 years without the exact diagnosis 
had been evaluated at our inslitulc. Two of these patients even 
had been clinically observed in other hospitals during many montlis. 
The attending physicians had not the slightest suspect of the true 
underlying condition. This remarkable fact must lie principally 
ascribed to the atypical, often very slowly progressing course of the 
disease during its first phase. Indeed the anomalies of the peri- 
feral joints were prevalent during a longstanding period in such a 
way that in most of tliesc cases primary or secundary chronic 
potyarthrilis had been diagnosed, Avithout the existence of a spon- 
dylosis rhizomclica bad liccn thought of. The treatment in these 
cases has been instituted accordingly (gold treatment in G paliciit.s) 
without beneficial results, another point of accordance of Ihcsc 
cases. 

The question whether we are dealing here with two .sejiaralc 
conditions, coinciding in one patient i. e. spondylosis rliizomelica 
(spondylarthritis ankylopoctica) and ciironic jiolyarlhritis (rheuma- 
toid arthritis) or wlielhcr the whole syndrom has to be considered as 
one morbid entity arises in thinking these cases over. An answer 
to this question can not be given until it is settled Avhere to place 
the spondylosis rhizonielica amongst the. rheumatic condition.s. 

Whereas Pierre Marie and Leri (19) at first were of o))inion that 


spondylosis rhizomclica was an »ostcopatliie», we know nowadays 
that this disea.se must be considered to he an arthritis of the articula- 
tions between the vertebrae; an inflammation probably start ing from 
the sacroiliac joints. Already Slriimpcll (20) drerv attention to the 
relation of »Hiieumatismu.s» and spondylosis rhizomelica. and ac- 


cepted the infectious nature of the affection. Wehrsig(21) Avho 
reported the literature until 1910 mentioned the fact that 40 % of 
the cases had a »rhenmalic» etiology. Afost of the modern authors 
consider the spondylosis to be an infections condition, equivalenllo 
he rheumatocid arthritis (chronic polyarthrhi.s); they comsider 
0 e 1 C »r leumatoicl arthritis of the s])ine» [Proebslcr 19'>4 
Assma„n(I7) ,929, Fiscl.or-Vonl. ( 0 ) ,9^, TesCculorf |S) 
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Burciiliardl(2<() 1934, Strebol(25) 1935, Francon (26) 1936, Kic„. 
bock (13, 27, 28) 1938, Edstrom (29) 1940]. 

Indeed many clinical and pathological facts plead for this con- 
ception. Botli the affections show a syndrom which makes the 
clinical impression of a chronic infection (slight elevation of the 
body temperature, profuse sweating, emaciation, bad general con- 
dition, slight toxic symptoms of the leucocyte formula, accelerated 
sedimentation rate of the red blood corpuscles etc.), both syndroms 
occur almost during the same age period (30—50 years), run an 
extreme chronic course, affect many joints, and at last become 
inactive. 


Yet there are many points of con tro verse; The almost exclusive 
occurence of spondylosis rhizomclica in men, whereas chronic 
progressive polyarthritis is seen more often in women; tlie limita- 
tion of the process in spondylosis rhizomclica to the stem, whereas 
in primary chronic polyarthritis the periferal joints, nearly always 
arc affected symmetrically; the prevalent ossification of the ligaments 
in spondylosis rhizomclica, whereas this phenomenon in rheumatoid 
arthritis is never met with (or extremely seldom), and finally the 
excellent reaction of chronic polyarthritis to goldtreatment, whereas 
spondylosis rhizomclica mosttimes does not show any good influ- 
ence from this form of treatment. The reasons of the different 


behaviour and predilection of these two syndroms can only be gues- 
sed, a definite explanation cannot be given as long as more funda- 
mental knowledge about the true nature of these affections is lack- 
ing. Perhaps it is connected vith tlic difference bet\veen the func- 
tions of the spine and the periferal articulations of the extremities, 
the former to support and carry the trunk, the latter to secure the 
movements of the body (legs) and to carry out all the functions needed 
in daily life (arms and hands). It is easy to understand that the 
difference in function of those two joint-systems may influence 
the course of the affecting diseases. Probably the cause of the 
different beha\nour and predilection of the two syndroms is also 
connected with a difference in ontogenetic development, between 
the .spine, and the periferal joints. It would be of interest to go 
further into these questions but it is not my intention to do so 


at this place. 

Meanwhile Gamna (30) does not agree with these theoretical 
considerations and considers the spondylosis to.be an autonomous 



SPONDYLARTHRITIS ANKYLOPORUCA (SPOSDYLOSIS RIUZOMEMCA) ETC. 521 

disease, characterised by decalcification of the vertebrae and 
,>syndesmophytosis)> of the ligaments, caused by infectuous agents 
It goes Avithout saying that, as it was generally accepted that 
spondylosis rhizomelica is an infectious condition (a conception 
which has -not yet been proved, according to Fischer-Vontz) many 
authors wondered which of the well-known pathogenetic micro- 
organisms had to be held responsible for the syndrom. A specific in- 
fection vith well-knovTi causative microbes can not be taken in 
consideration according to Fischer-Vontz. The gonococcus and the 
treponema pallidum are not accepted as causative agents, in spite 
of the fact that gonorrhoea and syphilis occurred resp. in 1 1 % and 
7 % of Iheircases. Strebel (25) who mentions true rheumatism (»e.chicr 
Rheumatismus») to be the etiological factor, describes a case where 


to his account the gonococcus had to be regarded as the )>triici> cause 
of the rheumatism (i. c. the spondylosis rhizomelica) and the com- 
plicating iritis. Perhaps this is also true for our case no. V where 
also the gonococcus might have played an important role. Lyon (13) 
is of opinion that sometimes gonorrhoea, seldom tuberculosis, 
and in exceptional cases sj’philis may be of etiological importance, 
Forestier’s (7) opinion is that genital infections (gonorrhoea) 
play a very important role. He explains the nearly exclusive occur- 
ence of spondylosis in men from anatomical di.sposi lions, typical' 
for the masculin sex. The lymphevesscis of the. prosthatic gland and 
the vesiculae seminalis run to the pracsacral glands and from here 
the lymphe runs along the spine upwards, forming many anasto- 
moses vnth the sacro-iliac- and vertebral plexus. In women only 
the lymphevesscis of the uterus follow this may, those from the 
eustachian tubes and the ovariae run to the iliac glands and after this 
to the praeaortic chain. 


Also thetuberclebacillus was often considered to be the lruccau.se 
of spondylosis rhizomelica. According to Fischer-Vontz unjustly. 
Only in 3 % of their material (100 cases) tuberculosis was mani- 
fest. Diametrically opposed to theirs and nearly isolated stands the 
opinion of Kienbock, who considers in nearly all cases the tubcrclc- 
bacillus as the only cause of tlie di.sease, Dius considering this affec- 
tion to be a manifestation of tuberculosis. The. same applies to tlic 
acute rheumatic polyarthritis (rheumatic fever) as well as to the 

polyarthnus (rhouninloid 
hntis). Thus Kienbock cniargens the opinion of Grocco-Poncet; 
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he became convinced of the exactness of his tlicory by roentsenolo 
gical evidences (often slight tuberculous lesions in the lungs and in 
the bones e. g. os ischium, os pubis, tibia etc.), the often occurrence of 
tuberculous abscesses in patients suffering from the above men- 
tioned diseases, the clinical symptoms, and by a few findings at 
autopsies and at operations, where the tubercle bacillus could be 
directly demonstrated in the tissues. 

. In .spondylosis rhizomelica, to his opinion the primary lesion 
should be localized in the urogenital system, the spread of the in- 
fection taking place along the lymphatic system. He considers the 
spondylosis to be an »exsudative synostosing forms (»exsudativ- 
synostosierendc Form») of joint tuberculosis. 

Although his conception is very disputable, and he himself gives 
no extensive casuistic documentation, his description of some cases, 
i. c. of a case in which chronic progressive polyarthritis and spon- 
dylosis rhizomelica developed in consequence of a tuberculous lesion 
of the right tibia, is very remarkable. The great merit of this con- 
ception is the fact that Kienbock regards the many different »rheu- 
inaticD conditions from one point of vue, they all being different 
manifestations of essentially one infection. In connection with this 
tiic experiments of Reilcr-Lowenstein (31) may be incidentally 
reminded. These authors thought to have cultured tubercle bacilli 
from the blood of sufferers from rheumatic fever. Later on it ap- 
peared that the results of these experiments were unreliable, and 
could not be reproduced by others (e. g. Fischer). 

Meanwhile the infectious nature of spondylosis rhizomelica is 
not yet proved. Also endocrine factors have been consiered to be of 
etiologic importance. The opinion of Oppell who held a hyperfunc- 
tion of the parathyreoid glands responsible for the outbreak of 
spondylosis has been abandoned at the present time. However 
sometimes improvement of the condition has been noticed after 
parathyreoid-ectomy, especially by French investigators (Lyon). 
Lemmertz and Koddermann (32) accepted hypofunction of the 
testes and of the pituitary gland as an important etiologic factor. 
They consider the affection as a shormonal dyscrasia» and saw clin- 
ical improvenement in a number of cases after the application of 
testosteron propionate and hormones of the anterior lobe of the 
pituitary. The often occurrence of sterility in marriages of spon- 
dylosis patients plead for this conception. 
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How it is, for the present lime the words of Romond: sQuant 
a la nature de ces arthriles verlcbralcs, elles nous cst encore incon- 
nue. comme nous cst inconniic cclle dn rhunintismc chronique en 
senerali) appears to be ln\c. 

In connection with these words it is perlnaps not superfluous to 
. condemn the faulty standpoint, too much held by some authors, 
that a certain microorganism can be Ihe true and only cause of 
spondjdosis rhizomelica. As it is so often put forwaid by van 
Brcemen and otlicrs, we must be well aware of the fact, that for the 
development of a rheumatic affection, such as sipondylosis ihizo- 
melica (as it is the case for the development of any other disease 
e. g. ulcer of the stomach, cancer, cirrhosis of the liver, tuberculosis, 
hay-fever etc. etc.) many factors are important: endogenous factors 
(constitution of the patient, licrcdity, sex, age, endocrine condi- 
tions, neurovegelative disturbance.s, anomalies of the Idood circu- 
lation etc.) and exogenous factors (such as climate, occupation of 
the patient, social wellfarc, intoxications, civilisation habits, infec- 
tious agents etc.) The infectious microorganisms form also only 
one, truly sometimes very important, ])art of the complex of 
factors wliich provoke the morbid condition. 

Our own cases do not give clear etiological indications either. 
Truly it is a remarkable fact that 6 from these 0 j)atienls suffered 
from gonoirhoca (no’s 1, 3, 5, 6, 7, 9). In four of these patients the 
rheumatic complaints started in connection Nvith this infection, or 
were aggravated by it, a fact wduch is very typically demonstrated 
in case record no 5. This patient acquired a gonococcic urethritis 
28 years ago, in consequence of thi.s he .suffered from a complica- 
ting gonarlhritis, and thereafter from repeated irilicles. In 1037 
he showed a clinical syndrom Avhicli made the imprc.ssion of a rheu- 
matoid arthritis and two years afterwards he had a .s])ondylosis 
rhizomelica. But also the cases no. I, no. 3 and no. 9 make a con- 
nection between the gonococcic infection, the rheumatic polyarthri- 
tis and the spondylosis rhizomelica very acceptable. 

Furthermore two patients have suffered from rheumatic, fever. 

and one from a subacute polyarthritis, some time before the spon- 
dylosis developed, 

ri. data in the case hislo- 

S 0 lese , patients in abundance, without a straight efiolooio 
Ine can be traced, the number of patients being loo small for lllis. 
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Nevertheless these cases give, to my opinion a clear indication to 
the hypothesis that an intimate connection has to be accepted 
between rheumatoid arthritis and spondylois rhizomelica, wliai 
ever the underlying cause of the affections may be. 

To my opinion these two clinical pictures must be considered 
as one morbid entity. Also this is true for case no. 8 which showed a 

clinical course different from the others: here the spondylosis existed 
during 25 years before the symptoms of periferal arthritis appeared. 

Although we have theoretically to do with one morbid entity 
mots of our patients show either the syndrom of rheumatoid arthritis, 
or of spondylosis alone. The combination is very seldom seen, as it 
appears from our figures (nearly 7 % of our spondjdosis patients 
showing the combination with periferal arthritis). It remains of 
practical and therapeutic interest not to overlook this periferal 
arthritis in treating a patient who suffers from spondylosis, and 
even of greater importance not to overlook the spondylosis wiien it 
is present in a patient who is treated for rheumatoid arthritis. 

Concerning the diagnosis the advice cannot be given with too 
much strength to examine the spine also in patients suffering from 
acute or chronic polyarthritis, especially when tlie patient com- 
plains of low^ back pain, a fact w^hicli is relatively often present. In 
cases of doubt the roentgenological examination of the sacro-iliac 
joints and of the spine may not be omitted. The more this applies 
to patients who are treated Avith goldsalt injections because of an 
existing rheumatoid arthritis, and who do not improve, wdiereas the 
sedimentation-rate does not show the intention to fall. In such cases 
the possibility of an existing spondylosis in combination with the 
rheumatoid arthritis must be kept in mind. Probably in doing so it 
can be avoided that these patients visit their doctors during many 
years without their spondylosis being recognised, and may an 
earlier induced treatment prevent invalidity. 

That x-ray treatment of the spine and the sacroiliac joints must 
not be delayed in these cases goes without saying, especially since 
w^e know from the publications of Altschul (33), Grabow^sky (34), 
Haenisch (35), Kembn (36), Quartero (37), Smith, Freyberg, Peck 
(38) and from our own experience (39) that this form of treatment 
in combination with physical therapy (ultraviolet light, heat appli- 
cations, exercises etc.) is of the- most effective in combatting this 

affection. 
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Summary. 

After a brief discussion on the difficulties concerning tlie eva- 
luation of the diagnosis in cases of spondylosis rhizomelica at the 
beginning of its development, the author communicates the fact 
that amongst 27031 patients suffering from rheumatic illness, who 
visited the Amsterdam consulting bureau since 1931, 120 cases of 
spondylosis occurred; 10 of these belonged to the female sex. 9 
Case histories are described bricfty, because they all showed a com- 
bination of spondylosis rhizomelica and periferal pol^mrthrilis, 
making the clinical impression of rheumatoid arthritis, a relati- 
vely seldom occurrence, which made the evaluation of the diagno.sis 
very difficult, so tJiat many of these cases were known during 
many years without the exact diagnosis had been made. 

The autlior puts forward his opinion that these two syndroms 
must be considered to form one morbid entity. • Some brief remarks 
concerning the diagnosis and the etiology’’ are made, and stress is 
laid on the necessity not to overlook an existing spondylo.Ms in pati- 
ents suffering from rlieumatoid arthritis, especially when they do 
not react well to goldtrcatment. 
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In a series of investigations on immunity in experimental tuber- 
culosis, the senior author has made an earnest attempt during 
the past decade to clarify the part played by bacterial allergy in 
resistance in tuberculosis (1), an issue upon which opinion is seri- 
ously divided. One group of investigators regards liacterial allergy 
in tuberculosis as a beneficent and protective mechanism, the result 
of which is a vigorous attack upon the fresh microbic invader and 
ts rapid destruction (2). Another group considers bacterial allergy in 
tuberculosis a merely incidental and mainly harmful accident which 
bears no necessary relation to true immunity (3). ' It is not our wish 
in this place to embark upon a general discussion of bacterial allergy 
in tuberculosis, which has been masterly done by Arnold R. Rich 
and Howard McCordock (4), and cursorily done by the senior author 
on several occasions (5). We shall only briefly recapitulate some 
salient results of our own experiments which support the proposition 

that allergy is not necessary for the operation of immimilu in iuhercu- 
lOsis. - ' 

Our first step was to immunize and sensitize guinea pigs by a sub- 
cutaneous injection of the avirulent BCG-cuIture mixed with mol- 
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ten paiaffin, TJiis procedure immunizes and allergizes moreeffec- 
lively and durably than the usual parenteral injection of the BCG- 
culturc alone. A proportion of these animals was subsequently de- 
sensitized (rendered iaihergic-immune) by thrice weekly doses of 
tuberculin, sufficiently small to prevent development of pulmonary 
congestion, encountered by Willis and Woodruff (6), and yet large 
enough to maintain a negative tuberculin reaction in the skin. Both 
groups of animals were then superlnfected with virulent tubercle 
bacilli and desensitization was continued by thrice weekly doses of 
tuberculin in the iathergic group. Since absolute immunity to viru- 
lent tubercle bacilli is impossible of accomplishment in the guinea 
pig, the effects of such pioceedings can only be considered relati- 
vely. The visceral tuberculous hyperplasia was, tlierefore, measured 
volumetrically and the distribution of viable tubercle bacilli was 
determined by culture of exact weights of viscera. These quantita- 
tive data were finally compared with those obtained in the noimal 
controls, and the total results were evaluated statistically. The 
normal controls showed the most extensive and rapidly fulminating 
visceral tuberculous lesions, heavily laden with viable tubercle 
bacilli. The allergic animals sliowed a moderate reduction in the 
extent and bacillary content of the tuberculous lesions. The desen- 
sitized iathergic immune animals show'ed a nearly complete protec- 
tion. In other -svords, abolishing the allergic condition so far from 
diminishing resistance, had increased it. This confirmed the adroit 
phrase coined by S. Lyle Cummins (7) that ^allergy is the shadow 
but not the substance of immunity in tuberculosis.)) Believing bac- 
terial allergy and true immunity to constitute independent and 
separable biological phenomena, one of us postulated that a specific 
alleigen and immunogen w^erc responsible for the production of 
tissue inflammation and necrosis on the one hand and resistance to 
infection on the other hand. The isolation of chemically pure aller- 
gen and immunogen w’ould undoubtedly find considerable theoreti- 
cal and practical importance. Such a pure immunogen might 
possibly lender vaccination with living avirulent tubercle bacilli 
(B, C. G.) unnecessary for the protection against tuberculous infec- 
tion, without the tuberculin reaction becoming positive as a result 
of immunization. This latter fact complicates the epidemiological 
surveys for open cases of tuberculosis wdiich mainly depends on a 
negative tuberculin test suddenly turning positive as a result of 
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spontaneous intcotion. The problem of isolation of chem.cally pure 
allergen and immunogen has recently been considerably advanced 
by chemical fractionations of the tubercle bae.lll conduc cd by 
Widstroro (8) at the Physical-Chemical Institute at the Uppsala 
University. He has made a preliminary statement to the effect 
that the isolated allergen sensitizes without conf erring any immunity 
while the immunogen immunizes without sensitizing the organism. 

In order further to clarify the port played by bacterial allergy 


in resistance, in tuberculosis, wc have resorted to hematology as an 
iniro. viiam presumptive test of the status of visceral tuberculous 
lesions inaccessible to direct biops}' (9). Wc liave already shown in 


guinea pigs primarily infected .with virulent tubercle bacilli that 
certain blood cells and cellular ratios deviate with constancy in 


upward or downward direction from the normal l)ase-line and always 
in direct progression Nvith advancing tuberculous disease. Such 
deviations are slightly inhibited in the allergic immune animals 
and nearly completely eliminated in the desensitized iathergic 
immune animals. This we accept as further proof that bacterial 
allergy is unessential for the full function of resistance to infection. 
Thus the happy combination of bacteriology, pathology and hema- 
tology has yielded results which permit the supposition that bac- 
terial allergy and true immunity arc separate biological phenomena 
whose concurrent presence in tuberculosis is merely accidental. 

This differential investigation Avas carried one step farther by 
our recent separation of anaphylaxis, allergy and immunity^ in 
tuberculosis (10). Even as we had succeeded to abolish bacterial 


allergy by desensitization with tuberculin, without removing im- 
munity, w'e had also separated bacterial anaphylaxis frorn l)aclerial 
allergy, llie crucial proof of the separability of concurrent anaplty- 
laxis, allergy and immunity in one and the same guinea pig orga- 
nism w'as accomplished, so far as is know'h to us, for the very first 
time m our last publication in this scries fll). It w'ould thus appeal 
that the antigens contained within the tubercle bacillus are as com- 
plex as those in other bacteria and that at least three of tlicse 
Mmely anaphylactogen, allergen and immunogen, arc callable of 
pro ucmg differentiable and specific biological reactions. The 
present paper deals mtli the hematology in tlic tuberculo-anapliy- 

recent?;:, 
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Materials and methods. 

We shall briefly connect these hematological investigations 
with the experimental procedures published previously (11). Thirt}'^- 
six normal guinea pigs weighing on the average 550 gms were em- 
ployed. The experiment commenced August 12th and terminated 
December 15th 1941. The animals were divided into three equal 
groups. Groups I (iathergic immune) and II (allergic immune) were 
sensitized anaphylactically by the injection into the exposed jugu- 
lar vein of 1.92 mg purified BCG tuberculoprotein contained in 2 cm® 
of saline adjusted with ammonia to pH 7.2. Group III (normal con- 
trols) w^ere not sensitized anaphylactically. The day after the 
anaphylactic sensitization, groups I and II were injected in the left 
thigh muscles, for the purpose of allergization and immunization, 
with 200 mg semi-dried BCG mixed with 1 cm® molten paraffin 
(M. P. 54° C). This mass hardened immediately in situ. When the 
experiment was terminated approximately 130 days later, the 
BCG-paraffin focus had been retained intact by 66.7 percent in 
group I and 33.3 percent in group II. We have previously (1940) 
described the greater tolerance of the iathergic immune animals than 
the allergic immune animals for the paraffin BCG focus and this 
partly accounts for the nearly complete j)rotection in the former ani- 
mals. It is recalled that Lurie (12) has shown that in the presence of 
sufficient residual primary lesions, the bacilli of reinfection are 
quickly destroyed without preliminary multiplication. Group 1 
animals were desensitized by thrice weekly subcutaneous injections 
of 100 mg tuberculin. Desensitization commenced the day after the 
injection of the BCG-paraffin focus. Desensitization was controlled 
weekly by intracutaneous injection of 10 mg tuberculin. Desensi- 
tization was complete in 75 percent up till 6 weeks after the com- 
mencement of the experiment wdien the desensitizing dose was 

inerreased to 200 mg until the experiment was terminated 10 weeks 

later. Two-three animals remained recalcitrant to complete desen- 
sitization, but their cutaneous reactions of erythema and infiltra- 
tion were insignificantly small. All group II animals became strongly 
allergic and the difference in volumetric infiltration in the skin 48 
hours after the intracutaneous injection of 10 mg tuberculin from 
that in group I was approximately 16 times greater than their stan- 
dard error. 
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Two months after the anaphylactic sensitisation and the injcc- 
tion of the BCG-paraffin focus, all the animals m groups land , 
as well as group III normal controls, were injected inirapcnioneallij 
with 0.005 mg (approximately 37,000 viable) virulent human 
tubercle bacilli. The intraperitoneal test infection is a far grcatei 
tax on the acquired tuberculo-immunity than the usual subcutane- 
ous inoculation. Hence the resistance offered by any one gioup of 
animals is a more crucial test of the role played by the presence or 
absence of bacterial allergy than if the subcutaneous route of inocu- 
lation had been chosen. Desensitization of group I \vas continued 
with about the same results as discussed above. The experiment was 
terminated 4 months after its commencement. During this time 
group I had lost only 1/1 5th of the original body weight, group II 
had lost 1 /7th and group III as much as %d. Two group III animals 
died 50 and 54 days after the virulent inoculation from fulmi- 
nating tuberculosis. These two animals presented such advanced 
Hsceral lesions, which could readily be measured volumclrically, 
that it was decided to terminate the experiment whose purpose was 
an attempt to demonstrate and to separate the concurrent states 
of tuberculo-anaphylaxis, allergj' and immunity. 

The thirty-four surviving animals were sacrificed between the 
55th and 65th post-inoculation days in the following manner; 
6 iathergic immune group I animals were killed by acute anaphylac- 
tic shock (lironchospaslic asphyxia) 4 — 5 minutes after the intra- 
venous injection of the specific anaphylaclogcn. The remaining 6 
animals in this group survived the slow intravenous injection of the 
specific anaphylaclogcn and after having liecome anti-anaphylaclic, 
they remained well witliout succumbing from the lethal dose of 
tuberculin contained in the tubcrculoprotcin anapliylaclogcn. This 
proof of complete dcscnsitizalion should he remembered by those 
who contend that complete descnsitizalion is impossible of accom- 
plishment. All the animals in group I were found at autopsy to be 
completely or nearly completely protected against the virulent 
inoculation and 1 g of splenic tissue contained on the average 975 
viable tubercle bacilli which were held in check W'ilhoul producing 
macroscopic tuberculous lesions. Six animals in group II (allergic 
mmune) died in acute anaphylactic sliock after the intravcno'iis 
injection of the specific anapliylaclogcn. I'he remaining 6 animals 
in this group survived the slow injection of the anapliylactogen, but 
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died 10-12 hours later from profound allergic intoxication. All 
these animals presented moderately advanced generalized tubercu- 
losis and 1 g of splenic tissue contained on the average 62,112 viable 
tubercle bacilli. The surviving 10 allergic-control group ill animals, 
which had neither been sensitized anaphylactically nor rendered 
allergic or immune before the virulent inoculation, died in protracted 
tuberculin intoxication after the intravenous injection of the tuber- 
culoprotein anaphylactogen. All these animals presented advanced 
visceral tuberculosis and 1 g of the spleen contained on the average 
99,221 viable tubercle bacilli. 

Thus, tubcrculo-anaphylaxis, allergy and immunity have been 
produced concurrently and separated as characteristic and appa- 
rently unrelated biological phenomena in one and the same animal 
organism. Tuberculo-anaphjdaxis appears to exert no influence on 
the allergic or iathergic (immune) conditions and spontaneous 
anaphylaxis is a remote possibility in tuberculosis. Bacterial allergy 
produces inflammation and necrosis in tuberculous lesions and in- 
creases the multiplication and spreading of tubercle bacilli. Limita- 
tion and healing are associated with low tissue sensitivity and high 
resistance. 

The hematological investigation was made on eighteen ani- 
mals, six from each of the three groups. In the iathergic immune 
group we employed only completely desensitized animals. The nor- 
mal base-lines for hemoglobin, erythrocytes and leukocytes, diffe- 
rential cells and cellular ratios were made on the basis of 180 in- 
vidual pre-inoculation counts, i. c. before the virulent superinfec- 
tion took place. The assessment of the weekly deviations was not 
done on the basis of a common normal value, but on the basis of 
the pre-inoculation values obtained in each, particular group. Counts 
were made on the llth, 17th, 24th, 33d, 38th, 45th, 52d and 58 days 
after the virulent superinfection. 

The hemoglobin determinations were done -with the 01^ he- 
‘moglobinometre constructed on 'the Sahli principle with a glass 
standard substituted for the acid hematin liquid standard of the 
original Sahli. The glass standard represents 16 gms of hemo- 
globin per 100 cm3 of blood. Enumeration of the total red and 
white blood cells were done according to the Ellermann dilution 
principle, maldng use of standardized separate pipettes for blood 
and diluting fluids and the mixture taking place in special diluting 
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lubes In this manner one may count the cells immediaLely or later. 
Standardized green glass Levy quadruple counting chambers weie 
employed for the blood counts. As a routmc, ys'c counted 200 
small squares for erythrocytes and ten large squares (eacli one 
square millimeter) for total leukocytes. The blood smears were 
fixed in absolute alcohol for 5 minutes, dried and stained with 
the Romanowsk 5 r-Giemsa stain. One hundred differential cells 
were counted by each of the authors in each smear and whenever 
two counts showed excessive divergence, the counts were rcjica- 
ted, at times up to 600 cells. 

Idle hematological data for each group of animals were treated 
separately and always compared with the base-line values for that 
group. As in our previous work, Fisher’s (13) statistics were em- 
ployed to determine whether two samples differed significantly in 
their mean or whether they should be regarded as belonging to the 
same population. The prc-inoculation counts done on each animal 
group served as specific controls. The. subsequent weekly }iost- 
inoculation counts in each group were treated together by weeks. 
The mean standard deviation and jirobablc error of the mean value 
were determined in each animal group for the. hemoglobin, the total 
red and while blood cells, the differential cells and the. cellular ratios, 
at each time interval, i.e. on the llth, 171h, 2‘lth . . . etc. post- 
inoculation periods. The significance of deviations in the various 
blood cells or cellular ratios was determined by calculating the 
deviations from the base-line mean and by determining the jirobable 
error of this deviation and dividing the former by the latter. This 
i quotient expresses the deviation as a multiple of its probable 
error. The statistical significance (P or probability) of various 
values of such quotients was taken from Fisher and Yales (LI) 
table III. From this tabic it may be seen that deviations having 
a t == 3.169 occur by chance only once in 100 times. 'I'Jicrcfore, the 
value i _ 3.169 was taken as the limit for normal variation; and 
deviations of order greater than this have a piobabiliiy of 100 to 
1, or more, of being significant. Deviations of lesser order were con- 
sidered not to be of certain significance. The shaded areas in charts 
1 to 7 sliow the magnitude only beyond which deviations of the 
mean counts of individual blood cells or cellular ratios were consi- 
ered to be of undisputed significance. 

Values for the ahsoliilc nuinhorof crj-lhrocylcs andlciikoeylos 
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were employed while the percentages of differential blood cells were 
used inasmuch as these represent more exactly the proportions 
of weekly deviations from the base-line value than their absolute 
number obtained by converting the percentage into an absolute 
number. Were the values of total leukocytes constant during the 
post-inoculation time intervals, rather than as in our case highly 
fluctuating, then one might employ the calculated absolute num- 
bers rather than the actually counted percentages of differential 
blood cells. In order to demonstrate the discrepancy which may 
arise from converting obtained percentages into calculated absolute 
numbers when the numbers of total leukocytes show appreciable 
fluctuations, we have in Table 2 contrasted the percentage of eosi- 
nophiles against the calculated absolute numbers of these cells in 
our three groups of animals. We observe that no significant devia- 
tions occur in any one group when the percentage values serve as 
basis of calculation. On the contrary, we obtain respectively 37.5 
percent significant deviations in group I, and 12.5 percent in each 
of groups ir and HI when the same percentages are converted into 
calculated numbers of eosinophiles. Without making use of statis- 
tical analysis, it is quite apparent that no significant deviations were 
present to allow for such percentages. 

The hematological study included 180 pre-inoculation counts 
and 480 post-inoculation counts. Each group of animals was repre- 
sented by the same counts at each time interval and the mean values 
represented six counts. The monocjde-lymphocyte ratio employed 
was proposed by Cunningham, Sabin, Sugiyama and Kindwall (15), 
the neutrophile-lymphocyte ratio by Crau-ford (16) and the leuko- 
cytie index by Cravdord and Medlar (17). Instead of employing the 
»Arneth index# (IS) which divides the neutrophiles into five groups 
according to their nuclear lobulation, we have made use of Schil- 
ling’s (19) simplified »index» which has become an indispensable 
method of clinical and pathological investigation. This author 
divides the neutrophilic cells into myelocytes, with kidney-or 
oval-shaped nucleus, which never appear in the normal circulating 
blood; juvenile cells, with sausage- or bean-shaped nucleus \wth 
nucleoli, which normally is absent; stab or staff cells with narrow 
or bandlike nucleus which contain no nucleoli and appear m 2 to 4 
percent in the blood stream; the adult or segmented neutrophile 
which make up about 63 percent of the normal human white cell 
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count. In performing the ordinary differential count of leukocy tes, 
each of these types is counted separately, so that, m the complete 
result, each variety of neutrophilic granular cell is expressed as a 
percentage of the total number of leukocytes, while in the Arneth 
ftindex!) they are expressed only as a percentage of the total neu- 
trophilic. cells. It should be pointed out at once that the »hcmo- 
tTram» in the normal guinea pig varies slightly from that of the 
human and in Table I we observe that it is as follows: erythrocytes, 
5,262,000 ± 140,600, hemoglobin, 94.5 percent ± 1.26, Icukocyle.s, 
9,560 ± 1,028, eosinophiles, 4.66 percent ± 0.28, basophilcs, 1.08 
percent i 0.94, lympliocyles, 44.17 percent i 4.47, monocytes, 
4.50 percent ± 2.52, m 3 ’’clocyies, nil, juveniles, 0.67 percent ± 0.42, 
stab cells, 4.50 percent ± 2.53 and segmented cells, 40.41 percent 
i 3.29. 


Hcimiological resuUs. 

Hemoglobin: Duiing the entire post-inoculation period wc 
observed no significant deviation in the hemoglobin percentages 
from the pre-inoculation base-line in the desensitized group I ani- 
mals. The average post-inoculation percentage was 95.50 in this 
group. In the allergic group 11 animals the hemoglobin percentage 
fell significantly low 45 and 58 days after inoculation when it regis- 
tered respectively 85.17 and 66.00 percent, with an average post- 
inoculation percentage of 83.77. In the control group III animals 
we observed the most rapid and cxce.ssivc fall, commencing aheady 
33 days after inoculation to become .significant with 80 ]>crcenl he- 
moglobin and terminating at 56 percent during the last determina- 
tion. The average post-inoculation record was 77,7 percent hemo- 
globin in this group. As an indicator of the influence of a virulent 
tuberculous infection on the hemoglobin percentage we find no 
significant deviations in liic desensitized animals, 50 percent signi- 
ficant deviations in the allergic animals and 75 percent in the con- 
trols. (Table 1 and Chart 1). 

Red blood cells: In the desensitized gi'oup I animals we obser- 
ved a significant increment in red blood cells 45 days after inocula- 
tion to 5,942,000 from a base-line of 5.245,000 and this londencv 
continued to 6,223,000 cells 58 days after inoculation. This enhan- 
ced erythropoiesis in the presence of a virulent tuberculous inocii- 
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Mean antc-lnoculallon and mean posl-inoculatlon value, for dlHerenllal^ta' 

allcrgic-contro] guinea pigs inoculated in- 



' Base- 
line 

10-X- 11 17 

lft41 (21-X) (27-X) 


(l-Ienioglobin 


(Red' blood cells. 


White blood cells 


Juvenile cells. 


Slab cells 


Segnienlcd cells 


Nculrojihilcs 


Basophile.s 


Eosinophiic.s 


Lymphocytes 


Monocytes 


Leukocytic index 


Monocyte-lymphocyte ratio 


Ncutrophile-ljmiphocyte ratio 


95.30 

94.70 

94.50 
5,245 
5,3C2 
5,2C2 

15.000 
18,670 
9,560 

0.67 

0.67 

0.67 

3.75 

3.00 

4.50 

48.09 

39.42 

40.41 

53.00 

43.00 

46.25 

1.58 
0.33 
1.08 
4.83 
4.66 
4.66 

35.50 

45.25 
44.17 

5.58 
0.67 

4.50 

20.5 

15.5 
2.7 

0.161 
0.149 
0.106 
1.531 
0.963 
! 1.046 


14,628 

20,633 

22,727 

0.90 

0.70 

0.80 

3.30 

2.90 

3.60 

30.30 
43.10 

33.80 

33.30 
40.70 
38.20 

. 0.80 
0.40 
0.70 
6.70 
3.S0 

11.30 

43.30 

43.30 

46.30 

4.80 
6.00 
3.60 
13.0 

' 19.8 
17.6 
0.112 
0.094 

0.080 I 

0.314 

1.101 

0.911 


Note: Statistically significant deviations from the pre-inoculation 
significant deviations from the pre-inoculation base-line. 

^ The significant deviations were in the direction of an increase 
allergic-control group Vi'hich were in the direction of a decrease. 

- The significant deviations were in the direction of a decrease 
allergic-control group which were in the direction of an increase. 


06.80 

95.70 

95.30 
5,3.98 
5,403 

5.030 
10,473 
23,893 
18,633 

0.30 

0.40 

0.50 

3.80 

2.30 
3.S0 

51.30 

39.30 

32.40 

55.50 

40.90 

36.70 
0.80 
0.50 
1.00 

6.80 
3.80 

9.60 

34.50 

48.90 

43.40 
5.90 

5.60 
9.20 
16.7 

15.3 

16.3 
0.189 
0.124 
0.205 
1.730 
0.701 
0.844 

base-line 
from the 
from the 
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cells and cellular ratios in (1) iathcrgic-immune, (2) allergic-immune, and (3) 
traperitoneallj' with virulent tubercle bacilli. 


Post-inoculation days 



12.60G 

21,233 

1S,06G 

0.30 

0.30 

0.20 

4.96 

4.20 
3.30 

49.30 

46.40 

38.90 

54.50 

31.00 

42.50 

1.20 
0.50 
O.GO 
3.60 
1.80 
1.20 

35.70 

3G.GG 

41.50 

5.00 

10.50 
11.30 

16.8 
26.3 
■ 23.0 
0.140 
0.201 
0.2S2 
1.534 
1.433 
1.103 


96.70 

88.20 
SO. 00 
5,346 
4,812 
‘1,243 
10,007 
17.347 
14,S47 
0.20 

1.10 
0.20 

3.10 
- 5.00 

5.30 

50.80 

37.90 

40.50 

54.10 

44.00 

48.00 

1.10 

0.60 

• 0.70 

2.40 

2.10 

5.00 

36.90 

40.00 

34.40 

5.50 

13.30 

11.00 

13.0 
2G.S 
22.5 

0.159 ( 

0.340 I 
0.354 < 

1.579 1 

1.170 1 

1.450 ^ 


' 10,173 

13,773 
13,760 
0.40 
0.30 
0,70 

3.80 
4.40 

4.80 

50.80 

40.80 

40.00 

55.00 

45.50 
54.90 I 

1.20 

0.40 

1.00 
4.60 

2.30 

3.30 
34.80 
32.60 
25, 00 

4.50 
19.30 
15.90 

14.5 

31.3 

41.3 
0.143 
0.637 
0.G6S 
1.751 
1.558 
2.320 


appear in italics. Values 


96.33 

85.17 

70.50 

5,042 

4.000 
3,6S2 

f 9,S00 
■ 16,590 
17,187 
0.30 
0.20 
0.40 

4.00 

4.80 

5.40 

52.70 

49.80 

50.20 

57.00 

54.80 

56.30 

1.20 
0.30 
0.60 

3.00 

1.20 

2.70 

31.50 

20.40 

26.50 

7.30 

14.20 

14.20 

17.5 

3S.7 

43.0 

0.234 ( 

0,506 i 
0.500 i 
1.959 1 

2.083 0 

2.429 n 


'0 12,250 
10 17,100 
7 14,160 
0 1.20 

0 0.90 

0 0.30 

0 3.30 

0 6.70 

3 6.70 

3 44.30 

3 51.90 

1 54.70 

1 48.80 

• 50.50 

' Cl, SO 

' 0.30 

0.90 
0.80 

6.30 
0.70 

2.30 
38.90 
22.00 
16.60 
5.80 

16.00 
IS. 50 
IS.3 

52.0 

65.0 
0.153 
0.761 
2.642 
l.,300 
3.109 

12.002 


92.16 

66.00 

56.00 
6,223 
4,122 
3,545 

• 13,394 
I 10,006 
' 10,846 
0.20 
0.80 

2.20 

2.30 
6,60 

5.00 

49.90 

54.00 

46.30 

52.40 

61.40 

54.60 

1.60 

O.GO 

2.30 
.3.40 

1.20 

i 4.40 

34.60 
19.30 
10.00 

8.10 

17.50 

19.50 

24.1 

55. 1 
50.6 

0.245 
1.0S2 

1.1 IS 
1.940 
3.023 
3.280 


95.50 

83.77 

77.70 

5,727 

4,584 

4,125 

11,667 

17,571 

16,280 

0..56 

0.48 

0.74 

3.57 

4.G1 

5.11 

48.50 

45.40 

43.34 

52.60 
50.48 
49.12 

1.03 

0.53 

0.96 

4.60 

2.11 

.5..35 

36.28 
.34.11 
31. .59 
5.86 

12.80 

13.05 
16.7 

33.5 
34.9 

0,172 

0.479 

0.747 

1..538 

1.885 

3.054 




Post-inoculation 


Efficiencies of 
deviations from 
base line 
per cent 


0 

50.0 
. 75.0 

(50.0) 1 

50.0 

75.0 

( 50 . 0 ) 2 

(25.0) 2 

62.5 
0 
0 
0 
0 

25.0 
25.0 

(12.5)2 

0 

37.5 
(12,.5)2 

25.0 

50.0 
0 
0 
0 
0 
0 
0 
0 

62.5 

G2.5 

0 

62.5 

87.5 
0 

75.0 

100.0 

12.5 

75.0 
87. .5 

(12.5)2 

25.0 

50.0 ■ 


a.,,.;:::;:','''™ 

r from the .significant deviations i 
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Chart 1. 

Wecldy mean deviations of blood constitnents expressed as multiples of their 
probable error. The horizontal line in the centre of the shaded zone repre- 
sents the normal value; the direction of each deviation from the normal is 
shown. Deviations falling outside the shaded area are considered significant. 
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lum suggested a high degree of tuberculo-resistance. In the allergic 
group 11 animals Ave observed a fall in the red blood cells concomi- 
tant rvith that of hemoglobin. The count had fallen to 4 million 
cells 45 days after inoculation and ended on 4,122,000 cells when 
the last reading was made 58 days after inoculation. ^Yhilc the post- 
inoculation average values were 5,727,000 red blood cells per cubic 
millimetre in the desensitized animals, they weic only 4,584,000 in 
the allergic animals. In the control group HI animals the destiuc- 
tion of red blood cells proceeded most rapidly and 45 days after 
inoculation we found only 3,682,000 cells per cubic niillimclic. 
During the last reading 58 daj^s after inoculation the fall had con- 
tinued downwards to 3,545,000 red blood cells. The post-inocula- 
tion average for this group was 4,125,000 red blood cells per cubic 
millimetre. The influence of the virulent tuberculous infection on 
the red blood cells weie therefore commensurate with that on the 
haemoglobin in the three groups of animals: the desensitized ani- 
mals resisted any attack on the erythropoietic system while the 
allergic animals showed 50 percent significant clorMiward deviations 
from the base-line and the control animals as much as 75 percent. 

White blood cells: The excessive leukocytosis observed in the 
base-lines in the desensitized and allcigic animals in gioups I and 
If were refeiable to the foreign body inflammatory reaction around 
the BGG-paraffin focus in the left thigh, coupled with the thrice 
v/eekly injections of tuberculin in the desensitized animals. 7'he 
leukocytosis in the desensitized animals abated during the po.sl- 
inoculation period and nearly attained to normal limits, having a 
post-inoculation average of 11,667 white blood cells per cubic milli- 
metre. Thus four of eight post-inoculation average counts Avere 
significantly lower than the base-line. It should be emphasized that 
6G.7 percent of the desensitized animals. retained the BCG-paraffin 
focus intact throughout the entire, infection while all of the six ani- 
mals employed for the blood work had their vaccination focus in- 
tact. It is apparent, therefore, that the symbiotic equilibrium be- 
tween the desensitized tissue and tlic BCG-paraffin focus had be- 
come a part of the acquired resistance against tubercle bacilli. In the 
a ergic animals employed in the blood work, only one retained the 
BCG-paraffm focus ttroughout tlic ciilire posl-inoculalion period 
wMe the renimning 5 animals had ejocled the vaccinalion locu.s 
u mg the first post-inoculation moiilh. Neverfhclcss, tlic leu- 
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kocylic curve remained elevated and showed only two signiflcantlv 
low excursions 38 and 58 days after inoculation. Inasmuch as the 
■ tubeiculous lesions in the viscera had become quite advanced 58 
days after inoculation, we were inclined to ascribe this final leuko- 
penia to the phase described by Sabin, Doan and Cunningham (20) 
^^hich occur in animals presenting the more virulent progress of 
tuberculosis. Tiie post-inoculation average value was 17,571 white 
blood cells per cubic millimetre in the allergic animals. The con- 
trol animals in group III represented the leukocytic response to the 
intraperitoneal inoculation Avith Aurulent tubercle bacilli in the 
absence of any pre-inoculation manipulations. As soon as 11 days 
after inoculation aa'c found a hyperleukocytosis of 22,727 cells per 
cubic millimetre and the subsequent counts Avere considerably 
higher than the pre-inoculation base-line. The very last count 58 
days after inoculation fell down to 10,846 cells per cubic millimetre. 
But the average post-inoculation value Avas 16,280 cells. While 
both the desensitized and allergic leukocytic counts shoAved res- 
pectively 50 and 25 percent significant dcAuations in a downAA^ard 
direction from the base-lines, the control animals shoAved 62.5 
percent significant deviation in an upAA’ard direction from the 
base-line, Avhich is the true picture of leukocytosis during a virulent 
tuberculous infection (Table 1 and Chart 2), 

Juvenile eells: The young metamyelocytes (with only the sligh- 
test indentation of the nucleus) shoAved not the slightest deviation 
from the base-lines in any one of the three gioups of animals during 
the entire pok-inoculation period. 

Slab cells: The stab cells or band forms of metamyelocytes (Avith 
deep indentation, but no true lobulation of the nucleus) appeared 
to be uninfluenced in numbers by the virulent tuberculous infection 
in the desensitized group I animals during the entiie post-inocula- 
tion period. In both the allergic and control animals, these older 
forms of metamyelocytes increased to significant numbers during 
the 52 and 58 post-inoculation day counts, but none of these devia- 
tions AA’^ere of a high order. 

Segmented cells: deviations from the base-line of the segmented 
polymorphonuclear cells Avere insignificant in both the desensitized 
and allergic animals during the post-inoculation period. In the con- 
Irol animals, hoAveyer, avc observed three significant deviations 
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during the 38th, 45th and 52nd post-inoculation counts, but as with 
the stab cells these deviations were not of a high order. 

The use of the Schilling »hemograni)) leaves the impression that 
this >)index» is less sensitive than the Arneth »index» as an indicator 
of advancing tuberculous disease, or as Arneth expressed it »as a 
prognostic index of resistance in tuberculosis. » It is recalled that 
in our previous experience fl942) we found the Arneth )>index» 
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Chart 3. 

closely approaching in sensitivity the efficiency of the monocyte- 
lymphocyte latio and the monocyte percentage and that it was more 
sensitive than the neutiophile-lympljocyle ratio. 

Neulrophiks: The level of percentages of neutrophiles was found 
to be nearly evenly sustained in the desensitized animals during 
the entire post-inoculation period and showed an average of 52.60 
percent. In both the allergic and control animals Ave observed a 
decided tendency cf increase in neulropbiles as the experiment 
arew to an end. In the allergic group II we found the base-line per- 
centage to he 43.00 and it rose gradually to 54.80 during the 45th 
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rabbits no significant change in basophiles when the animals were 
inoculated with the most virulent cultures of tubercle bacilli. 

Eosinophiles: As in our previous experience we observed no 
significant deviations from the base-line of eosinophiles in any one 
of the three groups of animals during the entire post-inoculation 
period. In the allergic group we observed a tendency to gradual 
disappeaiance of eosinophiles as the disease progressed and after 
the initial increments of eosinophiles in the control group, the same 
tendency was noticeable also in this group. But none of these 
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Table 2. 

Posl-inomlalion dcvialions based upon aclmllij counted percentages of eosinophiles. 

= averages, T = muUiples ol their probable error, P = probability of being significant.) 
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Post-inoculation days 


21-X 
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3- XI 


12-Xl 


17-XI 
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‘t 


■I 


4.83 


4.G6 


4.G6 


G.70 

2.254 

0.05 

3.80 

0.488 

0.G5 

11.30 

2.519 

0.04 


G.80 

1.055 

0.30 

3.80 

0.54G 

O.GO 

9.G0 

2.015 

0.07 


3.G0 

0.9G2 

0.35 

l.SO 

1.917 

0.10 

4.20 

0.231 

0.85 


2.40 

2.559 

0.04 

2.10 

1.577 

0.15 

5.00 

0.216 

0.85 


4.G0 

2.242 

0.05 

2.30 
1.493 

0.15 

3.30 
0.432 

0.G5 


3.00 
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0.08 

1.20 

2.367 

0.05 

2.70 

1.416 

0.20 
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do^^^l'ward deviations attained anywlicrc vdtlun significant propor- 
tions. The greater declining significant results reported by Smith- 
burn, Sabin and Hummel (21) arc possibly due to the conversion of 
he counted percentages of eosinophilcs into acLua. numbers ivliile 
the total leukocytic counts fluctuate at every reading. Wc have, 
attempted to disclose such discrepancy in Table 2. 

Lymphocytes: The desensitized animals in gi-oup I exliibilcd no 
normal values for lymphocyles during the entire posl-inoculalion 
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period . In both the alleigic and control groups significant declines 
in circulating lymphocytes occurred respectively during the 24th 
day and 33d day counts and the lymphopenia persisted significant- 
ly low in each group throughout the disease. Thus, five out of eight 
post-inoculation values for lymphocytes in each of these two groups 
were significantly low, giving an efficiency of 62.5 percent for these 
cells in the allergic and control animals, 

Monocyks: No significant deviations from the base-line of 
monocytes were observed in the desensitized group I animals 
during the post-inoculation pciiod. The base-line value of 5.58 
percent of monocytes had risen to only 8.10 percent duiing the last 
week of the experiment, giving a post-inoculation average of 5.86 
percent of monocytes. In the allergic group 11 animals the base-line 
of 6.67 percent of monocytes became elevated to 10.50 percent 
during the 24th post-inoculation day and i hereafter rose significantly 
in every subsequent count until it readied 17,50 percent. The 
post-inoculation average of monocytes was 12.80 , percent in the 
allergic group and five of the eight mean post-inoculation counts for 
monocytes were significantly high, giving an efficiency of 62.5 
percent. In the control group III all but the first post-inoculation 
mean values were significantly elevated from 4.50 to 19.80 percent 
of monocytes. The average post-inoculation value was 13.05 percent 
of monocytes in the control group and seven of the eight mean values 
for monocytes following inoculation were significantly elevated, 
giving an efficiency of 87.5 percent. The course of the tuberculous 
disease was thus reflected most accurately by these cells in our 
three groups of aninjals (Table 1 and Chart 6). 

Leukocytic index: According to Crawford and Medlar ('17) who 
proposed the leukocytic index, they stated that this index ))equals 
the value of the neutrophile-lymphocyte percentage ratio plus the 
value of the elevation of the monocytes plus the value of the ab- 
normal total white cell count.» On the basis of extensive clinical 
studies. Medlar (17) attaches the following prognostic interpreta- 
tion to the leukocytic index: »0 to 15 = ideal increasing favourable; 
16 to 20 = slightly favourable; 21 to 26 = slightly unfavourable; 
27 to 35 =■ unfavourable, and 36 and over = increasingly very un- 
favourabIe.» We have on several occasions (1937, 1939, 1941 and 
1942) in experimental tuberculosis confirmed Medlar’s conclusion 
that »the leukocytic index does indicate the trend of the under- 
lying pathological process.® 



HEMATOLOGY IK EXPERIMENTAL TUBERCULOSIS. 




* S 6 
Post inoculation w**i«$ 

Chart 6. 


desensitized animals in « 

t-cant deviations fro„ the tee te Ttn "" 

wg the virulent inoculation The . '“dex f< 

siioved consistently significant ekvation?r 
« - «>o tese-line ■ 



548 


KONRAD BIRKHAUG and HALFDAN SCHJELDERUP. 


after the Midday count. Thus the leukocytic index rose gradually 
from the base-hne of 15.5 to 55.1 during the 58th post-inoculatioj 
count. The average leukocytic index value was 33.5 following 
inoculation and six of the eight mean post-inoculation values were 
significantly elevated, giving an efficiency of 75 percent. The low 
mean base-line leukocytic index in the control group III animals was 
due to the absence of abnormal leukocytic values before inocula- 
tion took place. Hence we find that after the inti aperitoneal inocu- 
lation with virulent tubercle badllU all the mean values were signi- 
ficantly elevated, giving an average post-inoculation leukocytic 
index of 34.9 and 100 percent efficiency. Thus the Crawford-Medlar 


leukocytic index proved to be more sensitive than the monocytes 
in reflecting the course of pathological events in the three groups of 
animals (Table 1 and Chart 6). 

Monocyte-lymphocyte ratio (MfL): In the desensitized group I 
animals we failed to observe any sustained rise in the M/L ratio 
after the virulent infection, but during the 45th and 58th post- 
inoculation days two peaks occurred, namely 0.234 and 0.245, 
only the latter of which was significant. Thus the post-inoculation 
average M/L value was only 0.172, which was only slightly higher 
than the base-line value of 0.161. Of the eight post-inoculation 
mean M/L values in the desensitized group only one was significant, 
givdng an efficiency of 12.5 percent. In the allergic group II ani- 
mals we observed an evenly sustained elevation of the M/L values, 
beginning during tlie 24th post-inoculation day with 0.291 and ter- 
minating on the 58th day with 1.082. Thus the average post-inocu- 
lation M/L value was 0.479 Avhile the base-line value was 0.149. 
Six of the eight mean post-inoculation M/L values were significant, 
giving an efficiency of 75.0 percent. In the control group III ani- 
mals, this spectacular elevation in the post-inocula+ion values was 
still higher and began already on the 17th day to become signi- 
ficant with 0.205 and thereafter continued unabated to rise to 2.642 
on the 52nd day only to recede to 1.148 on the 58th day. The highest 
post-inoculation average M/L value was also recorded in this group, 
namely 0.747, while the base-line value was only 0.106. Thus seven 
of the eight post-inoculation M/Lvalues were significant, giving 
an efficiency of 87.5 percent. This figure vies Avith that of 
the monocytes in the same group of animals for the second place 
as the most sensitive detectors of advancing tuberculous disease, 
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Table 3. 

Fmdmcks in percent ofblooi cells wtd celMnr ralics in simvin, ainormni valnes 
ji/fictenciL!, I experimental lubcrciilasis. 


Allergic- 

immune 



Crawford’s leukocy- 
tic index 18.19 

Ratio monocytcE- 

lympliocytcs 18.19 12.5 

Monocytes • 3{).37 0 

Hemoglobin ...... 'I2.SG 0 

Erj’throcylcs 11.29 50.0' 

Lymphocytes 0 0 

Total while blood 

cells 72.73' 

Ncutrophilcs 

Ratio NculrophilcL 

-lymphocytes 

Eosinophilcs 

Basophilos 


72..I3 75.0 
90.91 02.5 

71.43 50.0 
42.80 50.0 
30.37 02.5 

90.90' 25.0 
51.55 25.0 

9.10 2.5.0 
0 0 

0 0 


Allergic- 

control 

Sinith- 
bnrn ct 

1 

11 

al. 

90.91 

100.0 

— 

90.91 

87.5 

89.47 

90.91 

87.5 

78.95 

71.43 

75.0 

03.15 

71.43 

75.0 

52.03 

72.73 

02.5 

73,08 

03.04 

02.5 

30.812 

27,28 

.50,0 

42.10"- 

03.01 

50.0 

57.89 

0 

0 

.52.03 

0 

0 

42. HP 


Series I refers to our previoms article in Acta Med. ScaiuL, 1942, 110, -201, 
and series II to our present study. 

Smithburn, Sabin and ITummcTs scries appeared in Ainer. Rev, Tnbcrc., 
1937, 36, 673.' 

'Less reliable than might be indicated, since BCG-paraffin focus in left leg 
became abscessed, ruptured, and sccond.ary infection occurred in fislulc. 

' Less reliable than might be indicated, since some values Avcrc high and 
others low, indicating that both determinations arc subject to v.arialioji from 
a variety of causes, such as tuberculosis of the bone marrow, secondary infec- 
tions, etc. 

®Dala open to question as base-line values were lower than those of Chascy 
and Pearce (J. Exp. Med., 1930, CJ, 97). Animals may have sliown rise in baso- 
phiics clue to influence of stale of maturity. 

* Significant deviations were in direction of an increase from base-line and 
thus differ from efficiencies in the allergic-immune and allergic-control groups 
which were in direction of a decrease. 


but the first place goes to llic leukocytic index, \vhicli scored an effi- 
ciency of 100 percent (Table 1 and Chart 7). 

Neutrophile-lymphocijfe ratio (NjL): Only one significant devia- 
tion fiom the base-line N/L value was registered in the desensitized 
group I animals, namely 11 days after the virulent infection, but 
in a descending direction. All the remaining seven post-inocula- 
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lion N/L mean values were insignificant, making a total average of 
1 .538 while the base-line N/L mean value was 1.531. In the allergic 
group II animals we observed a steady rise in the mean N/L values 
beginning on the 24lh post-inoculation day vnlh 1.433 and termina- 
ling on the 58th day with 3.923. While the base-line N/L mean 
value was 0.963 in this group, the total post-inoculation mean value 
was nearly doubled, namely 1.885. But only two of the eight post- 
infection mean values weie significant, giving an efficiency of only 
25.0 percent. In the control group III animals, a more marked ter- 
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mtaal elevation in the mean N/L values ™s noted and r.om a base 
line mean N/L value of 1.040 the elevataon reached 12-0® “ the 
52nd clay. The total post-inoculation mean value was 3.054 or 
three times the normal base-line value. Four of the eight post-infec- 
tion mean N/L values were significant, giving an efficiency of 


50.0 percent. 

Table 3 collates the efficiencies of blood cells and cellular ra los m 
desensitized iathergic-immunc, allergic-immune and allergic-control 
guinea pigs in this present and the 1942 series, as well as the hema- 
tological efficiency data published hj^Smi 111 burn, Sabin and Hum- 
mel (21) on tuberculous rabbits. 

Tlie significant changes in the blood picture, of leukopenia and 
extreme lymphocytosis, etc., which take place after the anaphy- 
lactic sliock is induced in the anaphylactically sensitized iatliergic- 
ininiune and allergic-immune guinea pig.s, arc so radically different 
from those recoi ded before the anaphylactic shock takes place, that 
a detailed description of these changes will be reserved for a subse- 
quent publication. 


Discussion. 


In order to correlate tlic blood pictuie. occurring in the higlily 
resistant lubercnlous human lieing with that observed in the non- 
resistant tuberculous guinea pig, we have attempted to pioduce 
experimentally three gi-adcs of severity of tuberculous infection 


wliich appioach the various tyjies seen in man, namely, (1) the 
septic type of acute miliary tuberculosis or tiic very acute and 
rapidly advancing case of pulmonary tulicrculosis, as represented 
by our allergic-control animal scries; (2) the moderately rcsislani 
but progiessive tuberculous disease undergoing abscess formation, 
as represented by our allergic-iinmunc animal scries; (3) tiie highly 
resistant non-septic and healing type of tuberculous infect ion as 


represented by the desensitized iathcrgic-immune animal scries. By 
establishing tlie base-line of various blood cells and cellular ralios in 
these various animals which had been endowed with various dcm'ces 
of resistance and susceptibility before the virulent test infectioiriook 
place, we would be able to determine whether or not any significant 
and persistant deviations from tlie base-line values liad taken place 
as a result of the tuberculous test infection. Barring tlie clistin bing 
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mnuence of intercunent infection, we would thus he able to deter- 
mine with certainty whether or not such deviations have any prog- 
nostic value. This procedure has been followed on several previous 
occasions in order to establish in/ra vitam pmofs in support of our 
known pathological-bacteriological findings which made us con- 
clude that the allergic state of hypersensitivenCss is not, as many 
contend, essential foi the full operation of resistance in tuberculosis. 

In the present investigation we have observed a remarkable 
close coi relation with the significant deviations in blood cells and 
cellular ratios elicited in the 1942 animal series. In the non-resis- 
tant allergic-control animals we found that the Crawford-Medlar 
leukocytic index (16 & 17), which these authors have tested on 281 
cases of clinically active tuberculosis obseived from 1 to 5 years 
after their discharge from the sanatorium, yielded the highest 
deviation efficiency, namely 100 percent, as a most reliable indica- 
tor of advancing tuberculous infection. In the moderately resistant 
allergic-immune aninials the leukocytic index predominated with 
75 percent deviation efficiency as the most reliable detector of the 
underlying pathological process. The remarkable feature, however, 
is that the leukocytic index showed no significant deviations from 
the normal base-line of the blood cells and cellular ratios in the 
highly resistant desensitized iathergic-immune animals. It should 
be recalled that the Crawford-Medlar leukocytic index is derived 
from the abnormal values of the neutrophile-lymphocyte ratio, the 
elevation of monocytes, and the abnormal total white cell counts. 
The significance of these four variables has been pointed out by 
Medlar (17) as follows; (\) ))the neutrophile plays the chief role in 
tuberculous abscess formation and in the extension of tuberculous 
ulcers; (2) the lymphocyte predominates when the tuberculous lesion 
is healing; (3) the monocyte is the chief cell of new tubercle formation; 
(4) the total white cell counts roughly indicate the volume of 
deranged tissue with which the leukocytes have to copeo. Thus, the 
leukocytic index represents theoretically a measure of the orga- 
nism’s resistance against tuberculous infection. In our studies we 
have been able to confirm Crawford and Medlar’s contention of the 
excessive sensitiveness of the leukocytic index for advancing tubei- 
culous infection. 

The monocyte-lymphocyte ratio and the monocyte percentage 
follow as close seconds as reliable reflectors of advancing tuber- 
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culous infection. .They are in fact more sensitive than the neutro- 
phile-lymphocyte ratio, the hemoglobin, or any other blood cc Is 
alone Thus, in the allergic-control animals the M/L ratio and the 
monocyte percentage scored the high figure of 87.5 percent efficient 
deviations from the normal base-lines. In the moderately resistant 
allergic-immune animals the M/L efficiency rate was 75 pcrcentwhile 
the monocyte percentage scored 62.5 percent efficiency. But the 
remarkalile observation was that the highly resistant desensitized 
iathergic-inimune animals showed the low figure of 12.5 percent 
M/L efficiency and none whatsoever for the monocyte percentage. 
This fact merits the rc-statenient that the monocyte is the most 
sensitive of all the blood cells alone in registering advancing tubei- 
culous infection and that the lymphocyte shows deviations which 
parallel the loss of resistance and hence the advance of tuberculous 
disease. These observations confirm the above mentioned classical 
investigations by Florence R. Sabin and her co-workers at the Johns 
Hopkins Medical School and at the Rockefeller Institute for hicdical 
Research. Both in the non-resistant allergic-control and mode- 
rately resistant allergic-immune animals we observed 62.5 percent 
efficiency deviations in the lymphocytes in a downward direction 
during the test infection. During that same period no significant 
deviations in the lymphocytes were observed in the highly resis- 
tant desensitized iathergic-immunc animals. 

The microcytic type of iron deficiency anemia, which is charac- 
terized by a subnormal number of erythrocytes containing a sub- 
normal amount of hemoglobin, presented 75 percent efficiency de- 
viations in the non-resistant allergic-control animals and 50 percent 
in the moderately re.sistant allcrgic-imniune animals. No significant 
deviations occurred during the test infection in the highly resistant 
iathergic-immune animals. We cannot account for tlic microcytic 
anemia because of the scarce tuberculous lesions in the l)one marrow. 
Sabin, Doan and Cunningham (20) have suggested that this form of 
anemia is probably due to the toxic effects of the products of the 
tubercle bacillus. 

The significant terminal increase in nentrophiles and its greater 
importance in the acute than in the chronic or retrogressive tulier- 
culoiis lesions, as emphasized by Medlar and Sasano (22), Smith- 
urn (23), and Sraitliburn, SaWn and Hummel (21), was confirmed by 
us m the present non-resislant allergic-control animals which scored 
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an efficiency of 50 percent. It was less pronounced in the mode- 
rately resistant allergic-immune animals (25 percent) and negligible 
(12.5 percent) in the highly resistant iathergic-immune animals. 

. It is quite apparent that this retarded neutrophilia is associated 
with the fully established tuberculous disease while the changes 
in the monocyte occur very early in the infection when the first 
tubercles are being formed. The same relationship holds true for 
the progressive shift to the left of the immature band form of meta- 
myelocytes. 

Up to this point there exists a remarkable correlation between 
the Smithburn, Sabin and Hummel series (21) and our series of 
significant deviations of blood cells and cellular ratios during a test 
tuberculous infection. Our studies have been extended, however, 
to include the important Crawford-Medlar leukocytic index, and the 
Schilling formula for the shift to the left of immature neutrophiles. 
We fail to confirm Smithburn and colleagues’ observation of decline 
in eosinophiles during advanced tuberculous infection. This discre- 
pancy may partly be due to their employment of the rabbit, and 
partlj^ to their mode of calculating the total number of eosinophiles 
on the basis of the actually observed percentages of this cell, a fact 
to which we have already alluded in this article. 

Besides having re-confirmed the immense value of a carefully 
conducted study of the blood cells and cellular ratios as an aid in 
prognosis in tuberculosis, we have also found such a study of diag- 
nostic importance in differentiating between the highly resistant 
state of iathergic-immunity which is free from allergic hypersensi- 
tiveness, the moderately resistant allergic-immune state, and the 
none-resistant allergic-control state. By these means we have 
re-confirmed our conclusions based upon pathological-bacteriolo- 
gical data that immunity in tuberculosis may persist intact after 
the abolition of allergic and anaphylactic hypersensitiveness. 
Hence we maintain that immunity, allergy and anaphylaxis m 
tuberculosis are dissociable conditions most likely produced 
by specific antigens. 
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Summary. 

A hematological study made on highly • lesistant iathcrgic- 
immune (desensitized), moderately resistant allergic-immune. and 
nonresistant allergic-control guinea pigs, inoculated with Immaii 
tubercle bacilli,. revealed the following significant deviations in blood 
cells and cellular ratios from the normal base-lines: 

1. The CraAvford-Medlar leukocytic index, registering abnormal 
deviations of neutrophiles, lymphocytes, monocytes and total 
white cells, records most accurately the trend of advancing tuber- 
culous infection. 

2. The monocyte-ljm'iphocytc ratio and the monocyte percen- 
tage attain to the second highest position as rehablc inthcaVors of 
advancing tuberculous disease. 

3. The microcytic type of iron deficiency anemia, characteri- 
zed by a subnormal number of erythrocytes containing a sulinormal 
amount of hemoglobin, is equally .shared by the erythrocytes and 
hemoglobin during tuberculous infection, but is less sensitive than 
the monocyte-lymphocyte ratio and the monocyte percentage. 

4. The significant incieasc in circulating monocytes appears 
a considerable time before the decline in lymphocytes occurs. The 
latter is a better prognostic aid inasmuch as advancing lymplio- 
penia is commensurate with loss of resistance. ■ 

5. An increase in neutrophilia and immature band forms of 
metamyelocytes occurs when the tuberculous disease is fully esta- 
blished. 


6. Significant changes in blood cells and cellular ratios appear 
slower in the moderately resistant allergic-immune animals than in 
the non-resistant allergic-control animals, hut lioth reveal essen- 
tially the same patterns of blood changes. 

7. The highly resistant iathcrgic-immune (desensitized) animals 
show relatively few significant deviations in blood cells and cellular 
ratios during the test infection wlien llie allergic-immune and aller- 
gic-control animals present excessive blood changes. 

8. The hematological study supports the pathological-haclc- 
riological data that immunity in tuberculosis operates at best ad- 
vantage when the allergic state of bypersensiliveness has been 
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I. Introduction. 

During Uie five last decades, several, investigators liave studied 
methyl alcohol poisoning both clinically and experimentally. Yet 
there seem still to be vddcly divergent opinions as to the causes of 
the toxicity of nielh}^ alcohol. 
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Apparently the reaction to the drinking of methyl alcohol varies 
creatly in different individuals. Uhthoff (50) found in a mass 
outbreak that only about’ one quarter of the drinkers fell ill, and yet 
their consumption of alcohol did not differ appreciably from that of 
the rest; Goldflam (13) noted that even if the severity of the poi- 
soning was usually proportional to the amount of methyl alcohol 
consumed, some' patients were dangerously ill even after small 
doses, Poulsson (38) states that alarming symptoms have been 
observed after 11.5 g, and according to Ziegler (57) one leaspoon- 
ful of pure methyl alcohol can provoke blindness. 

Tliese and several similar observations have led to the general 
assumption that individual predisposition to this poison varies 
greatly. In his discussion of the. serious prognosis, Jackson (21) 
vTites; tildiosyncrasy plays a large part in the condition, and what 
might be an inocuous dose for one person miglit be falal for 
another.)) 

This view does not, however, tally with Pohl’s (37) statement; 
»Die biologische. Bewertung der Alkohole hiingt ganz ab von dcr 
Dosis in der sic aufgenommen werden.D 

If this ruling is applicable to methyl alcohol, the general belief 
that its toxicity varies in different persons must be incorrect. In 
which case the most varied course of the poisoning must depend on 
other factors tlian the. methyl alcohol itself. 

Bruckner (6) has, in opposition to other writers, evidently not 
been convinced as to tlic soundness of the theory that individual 
predisposition is of importance to the course of the poisoning, for 
he wiles; iiDisposition und Idiosynkrasie sind Umschroibungen 
die gegonuber so unlerschiedliclicr Wirkungsweise nichls erklarcu 
kdnnen.» 


There are great differences of opinion as to the causes of the 
toxicity of methyl alcohol. While Pohl (35), Krohl (27) and Schmic- 
deberg (cit. Krohl) consider that its toxicity depends on formic 
acid, Bruckner (G), Flury and Wirtli (10) and Kazas (24) maintain 
that formaldehyde is the potent agent. Egg (9) considers that it is 
the methyl alcohol which is toxic. He assumes that it forms a 
complex compound with the iron in the granules of the cells resull- 
mg m inhibition of the processes of oxidation. He finds that formic 
acid IS present in too small quantities to be injurious 

The divergent opinions of different writers a.s to the mode of 



560 


OLUF nOE, 


nclioii of nielhyj alcohol hclray many gaps in our 
processes of poisoning with IhLs substance. 


knowledge of the 


We do not yet know why methyl alcohol exerts a selective 
action on the retina. 


11. The Object of the Investigations. 

The long latent period is one of the characteristic features of 
this form of poisoning. 'I'liis period usually lasts some 24 hour.s, and 
is not infrequently a matter of .several days. During this period it 
is po.ssible that other factors than the methyl alcohol itself in- 
fluence the course of the poisoning. 

It is primarily a solution to this problem which has been sought 
in the present study. 

Many of the patients were chronic tipplers. Some of tliem would, 
as a rule, drink ordinary alcohol even before feeling unwell after 
the poisoning. Hence the need of an investigation of the action of 
ethyl alcohol on methyl alcohol poisoning. 

Others among the patients did not usually drink much alcohol. 
TJicy would, as a rule, go to their work on the day after the poi- 
.soning, whereas the chronic tipplers would, for the mosL pari, always 
be out of work. Hence the call to investigate the influence, if any, 
of muscular action on the course of the poisoning. 

It is blindne.ss, and only this, which renders those who survive 
this poisoning invalids for life. This is why special interest attaches 
to the pathogenesis of this condition. 

Is there, in the first place, any relationship between the severity 
of the general symptoms and the degree of the amblyopia? In the 
second ])lacc, are there other factors of importance in the develop- 
ment of amblyopia? This may well be so, for there are cases on 
record in which amlilyopia occurred in the absence of other serious 
signs of poisoning. In this connexion the part light may play in the 
genesis of amblyopia will be discussed. 

In the follow-up investigations, it has seemed advisable to 
elucidate the course of the amblyopia. This line of research does 
not hitherto seem to have been followed over a long period after the 
poisoning. Even though failing sight has often been observed in 
these cases after the first period of improvement, it is assumed 
that there arc some patients who retain the vision they regain 
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(Ronne and others). Further knowledge on this score would greatly 

® Ih^totical explana- 
tion of the selective action methyl alcohol cxerls on the rel.na and 
the optic nerve. 


III. The Methods Employed. 


Great importance has been allachcd to obtaining as complete 
records as possible of cases. Hospital records, being often scanty, 
have been supplemented hy information obtained from the patient 
after the acute stage of the poisoning. Many of these patients, 
however, suffer from znarked amnesia, and the value of their evi- 
dence may therefore be called in doubt. The patients’ relations and 
boon companions have, accordingly, been wTitten to or intei-viewcd 
wlienever possible. 

Special importance attaches to the information given by those 
boon companions who did not themselves fall ill. They have, as .a 
rule, been able to state how much the patient drank, and how 
much they themselves drank of spirits containing mellzjd nkohol 
and ordinaiy alcohol. This information has been useful in seeking 
an explanation for the diversified manifestations of the poisoning. 

Exact data have also been needed for liming the onset of visual 
disturbances in relation to the general syzzi])loizz.s — an izzzjzoi'lazzt 
point in determining the part played by acidosis in the develop- 
ment of amblyopia. Without lhc.se data it would be impossible to 


form an opinion on this point in those cases in which the general 
manifestations Izad wlzoJJ}' or partK’ disapjzcai'ed orz the jzalienfs 


admission to hospital. 

The findings of tlie clinical examinations and blood tests have 
been obtained from hospital records. In a coujile of cases, and at the 
author’s request, the lactic acid coulculof the blood was determined. 

The ophthalmological examinations izave been carried out by 
myself on all the patients who sur\dved the ]zoisoning. Data con- 
cerning patients Nr. 1 and 2, who had been treated in other hos]>i- 
tals before admission to Ulleval, have been obtained from that, 
source. Abstracts have been made from the records of two cases 

eozj in i9o2. 
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After correction of refraction errors, vision was determined by 
Snellen s types, finger-counting, movements of the hand and light 
By »normal vision».is meant 6/6 even though this is not, scientific- 
ally speaking, strictly identical v-ith full acuity of vision. 

The field of vision was examined according to Bonders’ method 
in the hospital wards. When, at a later date, it was examined at 
the Eye Department, the perimeter and Bjerrum’s screen were used. 

During their treatment at Ulleval, the eyes of nearly all the 
patients were protected against light, those who suffered from 
amblyopia wearing darkened spectacles also after discharge from 
hospital. For the examination of the acuity and field of vision, the 
patients were given about 10 minutes in which to adapt themselves 
to the illumination employed. 

The perimeter was placed between two electric bulbs, each of 
100 watt, to make its illumination as constant as possible. The 
distance from each of these bulbs to the perimeter -was about one 
meter. The bulbs were raised or lowered a little when necessary to 
avoid a shadow being cast by one half of the perimeter arc on the 
other. 

It soon became evident after the first examinations that the 
acuity of vision of the periphery of the retina was surprisingly 
high even when central msion was much reduced. Use was there- 
fore made of a lO-milliineter object when the outer limits of the field 
of vision were investigated. 

It was also found that, on testing nith Bjerrum’s screen, it was 
convenient to use the same object, as the limits for the scotomata, 
notably the relative scotomata, could be determined with greater 
precision than wth larger objects. 

When a scotoma is central and absolute, one cannot be sure 
that the fixation mark on Bjerrum’s screen lies in the prolongation 
of the optic axis of the eye. It is therefore doubtful if the scoto- 
mata found are in reality in that part of the field of vision indi- 
cated on the charts. This possible source of error is to a certain 
degree corrected, after a preliminary determination of the approx- 
imate size of a scotoma, by drawing a white cross whose crucial 
point coincides Avith the fixation mark. This cross is dra^vn a little 
larger than the scotoma in question. The patient is then told to 
adjust his vision in such a way that he can just see the four ends 
of the cross. 
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When the amblyopia has lasted a considerable time, the acuity of 
vision is registered graphically from the date of admission to hos- 
pital in periods of two to three months. On these graphs, the start- 
L point coincides vitl. the day of the poisoning, the absciss with 
the. time, and the ordinate with the acuity of vision. 


IV. Case Records. 

The material studied consists of 16 patients suffering from 
methyl alcohol poisoning. Cases Nr. 15 and 16 have already been 
published and are the only cases of methyl alcohol amblyopia 
hitherto on record in Norway. 

The other 14 patients were treated at UHev&l Hospital between 
July 31, 1941 and April 14, 1942. Two of these patients (Nrs, 1 
and 2) had been treated at other hospitals during the acute stage of 
the poisoning, whereas the other 12 were admitted direct to the 
medical wards of Ulleval Hospital. 

In the discussion of the pathogenesis of the poisoning, brief 
reference will be made to two patients who were treated on the 
medical side of Drammen Hospital in November 1941. 


Case 2. 

ReCerence number 11883/41 — S. K, A man, unemployed, aged 50, 

On May 4, 194l, be drank about 90 cm’ ol mcthylalcohol deslinod as a 
freezing solution for motor cars. He knew it was wood spirits be was drink- 
ing, and he said that he did not become intoxicated. 

On the morning of May 5, he fell well and went down to the sea shore to 
attend to a boat. The .sun was shining. After spending a couple of hours 
on the piers, he suddenly noticed that his vision became cloudy. After he 
had returned home at midday, lie was seized by an attack of vomiting, se- 
vere thirst and breathlessness. He bad the same symptoms on May G 
when, according to his wife, he was very drowsy. This be could nol're- 
member himself. On May 7, vision was much reduced, whereas the other 
symptoms showed improvement. It was not till May S that he was ad- 
mitted to the Eye Department of Hie RikshospHal. He was. now blind. 
He gave no information concerning his consumption of methyl alcohol 

On May 8, an ophthalraological examination showed normal externa 
and clear media. The pupils were dilated, reactioniess. The optic discs 
were injected, their limits blurred, with slight oedema around them 
Ihe size of the arteries was normal, but there were some small, puncliform 

haemorrhages scattered along the blood vessels. The veins were well filled 
Vision = 0. 0 . u. (both eyes). 

— Ada mcd. scandinav. Vo!. CXlll, 
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Blood pressure 135/90 Hg. Normal findings 
A trace ol albumin in the urine. 


on clinical examination. 


a neurological examination showed left-sided hyposmia 
right-sided deviation of the tongue and palatine raphe, as well as increased 
patellar and Achilles reflexes on the right side. 

A radiological examination of the cranium showed nothing amiss and 
the cerebro-spinal fluid was normal. Wassermann negative in blood' and 
cerebro-spinal fluid. He was discharged on June 14. Vision o s (left 
eye): Finger-counting at 1 meter, o. d. (right eye): Finger-counting %m. 



Fig. 1. Case 1 — S. K. F. c. = Finger-counting. 


On his admission to the Eye Department of Ullevdl on July 31, the 
pupils measured 5.5 mm; reacting feebly to light. The' optic discs were 
sharply defined, fairly pale, the blood vessels thin and uneven in calibre. 
As the chart shows, vision declined after his stay in the Rikshospital, 
.and it continued to do so during his stay at Ullevdl Hospital. 

He was treated with potassium iodide and sweat baths, and he was 
also given injections of \’itamin Bi- 

Analysis of the spirits revealed pure methyl alcohol. He was discharg- 
ed on September 13, 1941. 

The alkali reserve was not investigated in this case, but the symptoms 
indicated severe acidosis before his admission to hospital. 

Some time later he was admitted to the Psychiatric Department for 
depression and insomnia. On re-examination on February 21, 1942, there 
was weak perception of light on both sides and projection of light up- 
wards. 
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Case 2, .in 

Reference nnmier 16100(41. K- h.h. A workman ] 

The patient a chronic drunkard, was transferred from the C>e IIospi 
tal at Hamar. On August 25, he travelled from Oslo to Hamar 
to his daughter. Next day he slept much more than usual, and had to be 
awoken wLnever he was served with food. On August 2'. 
no change in his condition. On his admission to hospital on August 28 1 e 

denied having drunk methyl alcohol, but he ^ 

before his journey to Hamar, he had drunk a couple of bottles of beer 


and some »akevit» — potato spirits. ,, ,. i 

There was bilateral amaurosis, with injection of the optic discs whose 
limits were somewhat ill-defined. The fundus was in olher respects nor- 
mal. A slight degree of vision returned gradually, and on September ~9, 



I'ig. 2 Case 2, K. L. L. I*, c. — Finger-counting, 


lie could count fingers at 30 cm with either eye. On the same date some ' 
limitation of the outer limits of the field of vision and an absolute central 
scotoma were demonstrable. 


On coming to the Bye Department of UllovAl on October 7, the patient 
looked Avel). Pulse 4S, regular. Temperature 36.,5° C. Blood pressure 
145/75 mm Hg. 


The clinical findings, including the urine analysis, were normal. Apart 
from the eyes, the neurological examination proved negative. A skiagram 
of the cella turcica and sinuses wms normal. In the blood and coreliro- 
spinal fluid Wassermann was negative. 

The ophtlialmologicaJ examination .showed normal externa, pupils 
about 4 mm, with sluggish reaction to liglil. Tlie optic discs were pale 
and excavated, with atrophic blood vessels. 

The chart shows the course of vision. 


He was treated with preparations of vitamin Bj and roborants. 
ihis patient also showed signs of a severe poisoning. He was late in 
coming for treatment and is practically blind. 
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Case 3. 

— G- H. A man, bookbinder aged 32 

two .ee. .o«,eo. rie .1 “d SS S 

spirits ^nd lemonade, in llie proportion of l to 2 

23 IJecome intoxicated, but he felt tired and went to bed at 

0 clock. He slept till 14 o’clock next day when he suffered from head- 

little J"s eyes. Having eaten a 

little, he fell asleep again. On October 20he felt tired, could not goto work 
and had misty vision. tt wuik. 



Fig. 3 Case 3. G. H. 


On admission to hospital on the same day, he could give a clear account 
of himself though he felt tired and drowsy. Though vision was poor, he 
could read a newspaper. He complained of pressure over his eyes. Pulse 
90 and regular. Temperature 37,7° C. Respiration not embarrassed (res- 
piration rate not recorded). Blood pressure 150/100. Pupils equal and 
dilated, reacting to light and accommodation. The clinical findings, in- 
cluding the urine analysis, were normal. 

Ophtalmological examination was not performed till October 21 at 
14 o’clock. He was then very restless, throwing himself about in his bed. 
There was severe dj''spnoea with markedly deep respiration. 

The ophthalmological examination showed normal externa and clear 
media. The pupils rvere equal, 6 mm, reacting very sluggishly to light. The 
outlines of the injected optic discs were ill-defined. There w^as considerable 
oedema about the optic discs and in the central portion of the fundus. 
The appearance of the arteries \vas normal, the veins W'ere slightly dilated. 
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Vision: Finger-counting 1.5 m for both eyes. The limits of the field of 
vision and the tension were normal. 

The alkali reserve was not investigated till the morning of the day 
after admission when it was 26 volumes per cent. In the course of this 
morning his condition became rapidly worse and he was, as already stated, 




Fig. 4. 



Case 3. 


G. H. 


• Size of objects 10/330 and 
Central scotoma for blue, 


O.P. ■ 

20/1150. Rcd-grccn blind. 


1000 cm3 of a 5 per cent. glucosrsolur^T’ ^ ^ ^ the mouth an 
^'0 ollowmg days he was given NaHCOg 5^' ^*ijection. On Ih 

3 « b X d by the mouth 
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On November 25 he was transferred to the Eye Department An 
• ophthalmolopcal examination showed normal blood vessels and no mark- 
ed pa lor of the opDc discs. The course of his vision during his stay in hos 
pital IS indicated on the chart. ^ 

December 28: The optic discs are sharply defined, with considerable 
pallor, notably, m the temporal region. The arteries are abnormally thin 
and their calibre is irregular. Both the inferior temporal arteries resemble 
wire-thread arteries. The left is obliterated, the right transmits little blood. 
The veins are ^vell filled and show calibre variations, the course of the 
small veins being tortuous. The state of the visual field is seen in the 
following chart. 


On re-examination on September 15, 1942, 0. s.: Perception of light, 
0 . d.: Finger-counting 1.5 m. 

Tile patient stated that the three companions with whom he bad 
caroused had behveen them drunk a bottle of »akevit» (potato spirits^ 
750 cm® 42 vol. per cent, ethyl alcohol) just before they had joined him. 
Each of them had therefore consumed about 100 cm® of ethyl alcohol. 
The patient thought that these three had drunk about the same quanlily 
of methyl alcohol, w'hereas he himself had drunk less. Two of his compani- 
ons did not fall ill, but they told him later that they had both felt enervated 
on the day after the spree, and one of them had suffered from nausea and 
severe headaclie. Shortly afterwards, both these men went to work else- 
where, and it was not till September 1942 that they were traced. They 
confirmed the patient’s statements, adding that on the day after the 
poisoning eacli of them had drunk two glasses of heady wine, one dram of 
»akevit» and half a litre of Pilsner beer at a restaurant. On the following 
day they had drunk two glasses of heady ■wine and half a litre of Pilsner 
beer. Neither of them had suffered from disturbances of vision. 

The third companion, who had brought the spirits, was admitted to hos- 
pital on the same day as the patient, dying shortly after admission. After 
his death a beer bottle, which still contained some spirits, was found in his 
home. Analysis revealed 62 w^eight per cent, of methyl alcohol. 


Case 4. 

Reference number 20371/41 — B. D. Woman, aged 40. 

The patient -was admitted to hospital on December 9, 1941, in the 
company of her cousin ^Yho stated that she had been much out on the 
spree of late. She had not been at home for some days, and had returned 
one morning obviously exhausted. She lay down to sleep, and did not 
awake till the afternoon. She complained of feeling very ill, of abdominal 
pain and of laboured respiration. 

On admission to hospital at 20.45 o’clock, she did not react to speech 
or pin-pricks. Her dilated pupils Avere reactionless. Her respiration was 
superficial and intermittent, and her lips and limbs were cyanose^ The 
alkali reserve in the blood in a double test wa.s 9 volumes per cen . ormi 
acid in the blood 19 mg per cent. 
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She was al once given 5 cm® of coramin by intravenous, and lobelin by 
subcutaneous injection. The pulse steadily became weaker, the cyanosis 
increased, and the respiration became more intermittent. Death occurred 
at 21.05 o’clock after a couple of attacks of general clonic convulsions of 
small degree. 

Methyl alcohol was found in the stomach and urine. The necropsy 
showed cyanosis of the organs and purulent salpingitis. ■ 


Case 5, 


Reference number 20322/41 — K. B. A workman pensioner, aged 69, 
Hitherto well. He admits habitual drinking, and frequent indulgence 
in denatured spirits. 
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1- >'= drank 

Lcoome intoxicated. Next day he aaain rf '"Vl'n P®’’*”'"®- He did not 
night between DecembT? Z 8 bo w , 0” 

and he noticed that bia awoken by nausea and vomitinn 

da!'oiDecen.ber a ”* al®Pt almost the tvhof/ 

fairly good condition of a rnddv , ’ ^ ''®aPi‘al. a man in 

Temperature 37» c. ’ No ernbatass "o^roT' itT''® 
frequency was not recorded ■'aaPiration whose 

were reaotionless. The ScaT 1/ ” PUPils 

"■ere normal. The ophthalmrfoScli exlllf “‘*“8 «>e mine analysis, 
norma] externa and clear media The riX ™ I” f’eoember to showed 

■ PPPi' 5 mm and reactionless; 
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the left 6 mm reacted feeWy to light The UmiUnr ih. r. 

tecs were Wurred, The eppearance ol the Hoad relser'^riTi° 
Vision 0. s.: Pineer-cciuntino- a r. "-as normal. 

The field of vision O.S.: NormWDondersfo ^d T? 

tmn. The tension felt somewhat reduced on both sideT 




Fig. 6 — Size of objects 10/330 and 10/1150. Red-green blind. Febr. 11. 
Central scotoma tor blne\vith almost normal outer limits. 

He was treated ivith NaHCOa 10 g x 2 given by the mouth on the 
first two days, 10 g x 1 on the third day. 

On December 24, he was transferred to the Eye Department. On 
January 5, the optic discs were possibly a little paler than normal, but 
there were no visible changes in the blood vessels.. On February 10, 
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tte oplio discs were white and the blood vessels atrophic. The chart'shows 

that llie vision decreases alter January 23. • c* ' • • ■ 

The field of vision; See fig. 6. , ; i, * 4 . i 

He received 12 injections of vitamin Breach of 20 mg -win e m hospital. 
■ Vision gradually diminished after his discharge. At the last examina- 
tion on September 25. 1942, vision 0. s.; F. c. 1 m O. d.: F. c. 1.5 m. 


Case 6. 

Reference number 20389/41 - H. D. A man, proprietor of a work- 
shop, aged 59. 



He had hitherto enjoyed good health and vision. On December 6, 1941, 
a stranger entered his workshop and offered him spirits of which he drank 
about a tumblerful without becoming intoxicated. The spirits tasted of gin. 

He was unwilling to part with his visitor who felt ill towards evening, 
and they both turned in to sleep at the workshop. He did not awake next 
day till 10 o’clock, and the visitor was then dead. Though he felt well, he 
was very depressed by this death, and he did no work on the following 
days, spending some time in bed and eating as usual. 

On the afternoon of December 8, a man turned up and asked him to 
carry out an autogen welding. He went with him to the workshop, and as 
he lyas about to weld, his sight failed him so much that he could not 

continue his work. He wore the protective glasses which he generally 
employed. 
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On December 9; there was still further loss of vision and he i, a 
w. AS he left this post, he feit as if he“ 



o.s. 


O.D. 


Fig. 8. — Case6— -H. D. Size of objects 10/330 and 10/1150, Red-green blind. 


and went to bed. Next day the general symptoms had vanished, but he 
was now blind. On coming to the Eye Department, he was at once recom- 
mended treatment in the Medical Department. 

On December 10, he was admitted to hospital. He seemed to be fit 
and without general symptoms. The pulse was 100 and regular. The tem- 
perature was 37.8° C, and the blood pressure 160/110. The respiration 
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-(vas not embarrassed, its rate not recorded. The clinical findings, including 

the urine analysis, were normal. , , 

The ophthalmological examination showed normal externa and clear 
media The round and dilated pupils were reactionless, and the limits 
•of the injected optic discs were ill-defined. The appearance of the blood 

ves.sels 'vyas normal. Vision of both eyes: 0. 

He was given an intravenous injection of 1000 cm® of a 5 per cent, 
solution of glucose, and NaHCO, 5 g x 3 by the mouth from December 
lO.to 18. 

He was transferred on December 24 to the Eye Department. For acuity 
■of vision see chart. (Fig. 7). 

On January 22, he was transferred to the Epidemic Department as 
diphtheria bacilli had been found in the fauces. 

As the chart shows, the vision of the left eye improved gradually till 
February 10. From that date the vision of the right eye also diminished 
slightly, but it was again 6/9 on March 5. Since then vision has diminished, 
and at the last examination on September IG, 1942, 0. s.: Finger-counting 
1 m. 0. d.: 6/18 4-. 

It was noted on March 5 that the colour of the right optic disc was quite 
good and the appearance of the blood vessels normal. The left optic disc 
was pale, and the thick-walled arteries showed calibre changes, notably 
near the optic disc. 

The field of vision: See fig. 8. 

He was treated at the Eye Department with injections of vitamin Bj 
and a few sw'eat baths. 

In this case it was remarkable tliat the patient noticed his failure of 
vision at the moment wdien he looked at the ivelding light, and that the 
other symptoms did not appear till more than 12 hours later. 


Cose 7. 

Reference number 20/519/41 ~ A. K. A salesman, aged 44. 

He suffered from syphilis in 1922, and had been subject of recent 
years to schronic bronchitis.# He was a chronic alcoholist and had often 
drunk denatured spirits. On December 9, 1941, he wanted to buy a bottle 
(750 cm®) of denatured spirits at a colour-sliop. But by a mistake of the 
shop he ivas sold methyl alcoliol. On the same day he drank about lOO 
cm® of it mixed with coffee. On the morning of December 10, lie fell un- 
well and his vision was cloudy. On Ibis day also he drank a considerable 
quantity of the spirits, and he admitted to the police that he had drunk 
a total of 250 cm®. He confessed later (o having consumed at least 300 cm®. 

Becoming steadily worse in the course of the day, he wondered if 
ordinary alcohol would not restore him to heal! h. He drank five glasses of 
port wane at a neighbouring restaurant (about 300 cm® 18 vol. per cent, of 
etiy alcohol). During the night he was but partially conscious, ivalking 
about at times He did not remember this. On the morning of December 
11, he was still very il] and drank a tumblerful of gin (aboui 150 cm® 45 
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vol. per cent ethyl alcohol). A Mend having called on him with some 96 
per cent, spints, he partook also of this beverage, he knew not how mnch. 
On Oie morning of the same day he was admitted to hospital. 

n partially conscious, and his face was very 

lushed. The pulse was 96, regular. The temperature was 36.4° C and the 
blood pressure 125/100, The respiration was 32 and laboured. Apart from 
numerous adventitious sounds heard over the lungs, the clinical’ examina* 
tion was negative. 

A radiological examination showed bilateral infiltration of the apice.c 
arid a cavity in the left lung. Tubercle bacilli were found in the sputum. 



Fig. 9 — Case 7 — A. K. 


On December 12, an ophthalmological examination showed normal 
externa apart from a marked vertical and rotatory nystagmus. The 
media were clear. The pupils rvere dilated, 7 ram, reacting feebly to light. 
The outlines of the injected optic discs were blurred. Finger-counting 3 m, 

O. u. The limits of the field of vision were normal (Bonders). Tension on 

palpation satisfactory. The nystagmus disappeared after about a fortnight. 
As the chart shows, there was a rapid improvement of the vision. 

On December 11, NaHCO* 10 g x 4 was given by the mouth and 1000 
cm® of a 5 per cent, solution of glucose by. intravenous injection. On Decem- 
ber 12, NaHCOa 5 g X 3. On December 13, NaHCOj 10 g X 4. On Decem- 


ber 14, NaHCOa 10 g X 2. 

On December .12, the methyl 


alcohol content of the blood was 0.14 per 


cent. 
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On re-examination on June 8, 1942, his vision was normal. 

This patient presumably drank about three to four times the dose of 
methyl alcohol regarded as lethal. In addition, he drank large quantities 
of ethyl alcohol. It was amazing that a man who on admission to hospital 
was suffering from active pulmonary tuberculosis should have recovered 
from the poisoning completely. 

Case 8. 

Reference number 20GG5/41 — M. Th. J. A casual labourer, aged 34. 

In the company of one of his friends, this patient had drunk .>dena- 
tured spirits# bought in a colour shop. When admitted to hospital on 
December, 14, 1941, at 12.30 o’clock, he was unconscious, and his respira- 
tion was superficial and- intermittent. He was much cyanosed, and there 
was scum about his mouth. His pulse was not palpable, and his dilated 
pupils were reactionless. The alkali reserve was 7.8 vol. per cent., and the 
blood contained 5.7 mg per cent, of formic acid. He died 40 minutes after 
admission to hospital. The necropsy showed subpleural ecchymoses 
cyanosis of the organs and oedema of the lungs. Methyl alcohol was found 
m the stomach, blood and urine. 


Case 9. 


Reference number 2193/42 _ L. M. H. A sausage-maker aged 37 
Hitherto well, he shared on February 1, with two companions a boUle 
of spirits (^50 cm3) which one of them had bought at a verv liigli mice of a 
stranger. A I three agreed that they had drunk the sanm amo inl of I le 
spirits to which sugar and hot water had been added On iZ inT ^ 
the patient did not drink ethyl alcohol in any fom ' 
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He worked as usual on February 2, but at 8 o’clock on February 3 he- 
became limp and giddy, and therefore went home. At 20 o’clock he 
developed an intense headache and severe dyspnoea, with nausea and 
repeated vomiting. He suffered from photopsia, and during the night his 
vision failed rapidly. 





on admission to hospUaJ '^Teef l" e- 
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Alkali reserve at 9 o’clock 14.7 voL per cent. At 12 o clock 32.8 vol. 
tier cent At 15 o’clock 35.7 vol. per cent., and on February 5, 90 vol. per 
cent Formic acid in the serum 7.2 mg per cent., in the urine 3.2 mg per 


On February 4, he was given an intravenous injection of 500 cm'' of a 
5 per cent, solution of NaHCOa in 1400 cnT^ of normal saline solution. 
NaHCOalOg X 4 by the mouth. On February, 5, NaHCOa lOg X 4by 
the mouth. 

An ophthalmological examination showed normal externa and clear 
media. The pupils were round, 6 mm, reacting very feebly to light. The 
outlines of the injected optic discs were ill-defined, and there Ava.s some 

oedema at the centre of the fundus. 

Vision 0. s.; Movements of the hand 0.2 m. 0. d.; Movements of the 
hand % m. Light projection uncertain on both sides, tension normal on 
both sides. The further course of the case is indicated on the cliart. 

Visual fields: See fig. II. 

On February 25, the colour of the optic discs and the appearance of 
the blood vessels were normal. On March 12, the right optic disc was a 
trifle pale in the temporal region, and the left was pale grey. Tlie appear- 
ance of the blood vessels was normal. 

On March 13, he was sent home, and on March 27, bolli optic discs 
were pale and the blood vessels atrophic. He was now blind on the left 
eye. On re-examination on September 17, vision of the right eye: Finger- 
counting % m. The field of vision more limited. 

In the following case, the poisoning ran a much milder course. 


Case 10, 


Reference number 2192/42 — 0. G. An electrician, aged 37. 

. This patient participated on February 1 with the last-mentioned 
person in the same spree, the same quantity of methyl alcohol-containing 
spirits being drunk by the two. 


On February 2, about 15 o’clock, he suffered from nausea and vomiting, 
and pain in the limbs, stomach and kidney regions. 

On February 3, lie also suffered from nausea and vomiting, and bis 
vision seemed a little cloudy. A third companion, 0. H., who had not 
fallen ill, visited him on this day. Togelherlhey drank a bolllo of sakevito 
(750 cm3 42 vol. per cent, of ethyl alcohol) and three bottles of »lands6!>i 
— light beer — (2250 cm3 2 vol. per cent, of ethyl alcohol). That even- 
ing he felt better than earlier in the day. 

On February 4, he felt on the whole belter than on the previous day 
and he was free from pain, but be felt limp and drowsy. Having heard 
mat one of his companions (patient nr. 9) had boon admitted to hospital 
in a much exhausted state, he also wished to receive in-patient treat men! . 

On admission to hospital he had no other symptom than feeling limp, 
s pulse was 100, regular. His temperature was 37.4'^ C, hi.s respiration 
unembarrassed. Normal findings on clinical oxaminalion and urine ana- 
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X f r ^ ophth^lmological examination 

showed normal externa and clear media. The pupils measured Tium 

reacting well to. light and accommodation. The ill-defined optic discs 
were injected and a trifle oedematous. Vision 6/9 0. u Satisfactory 
accommodation and normal limits of fields of vision and normal tension 

Treatment on February 4, - NaHCO^ 10 g x 4 by the mouth, and on 
February 5, NaHCOj 10 g x 1. 

On re-examination on February 19 and March 15, conditions were 
normal. Vision 6/6 o. u. 

■ The person, who drank methyl alcohol-containing spirits with the last 
two patients, and who also drank ))akevit» and beer mth the last patient 
on February 3, experienced no discomfort after the poisoning. On the 
day after it (February 2) he consumed, together with another companion, a 
bottle of gin (750 cm® of 45 vol. per cent, of ethyl alcohol) as well as an 
unknown quantity of beer. He thus consumed large quantities of ethyl 
alcohol on both February 2 and 3. Also on February 4, he was seen not- 
ably drunk. 


Case 11 , 

Reference number 6641/42. — W. J. A storehouse clerk, aged 32. 

Hitherto well. At 15 o’clock on April 12, a comrade appeared with 
half a bottle of spirits w'hich wm.s drunk by them and the patient’s wife in 
the course of a few hours. He stated that he felt slightly tipsy. He slept 
well during the night, but felt limp next morning, suffering from nausea 
and unable to eat. At 10.30 o’clock he drank half a bottle of Pilsner beer,-' 
vomiting shortly afterwards. The vomiting did not recur, but the nausea 
persisted. About 13 o’clock he felt faint and drove home. 

On admission to hospital on April 13, he seemed fit, but he complained 
of pressure over the eyes and feeling limp. His pulse was 80, regular. His 
temperature was 37.2° C, his blood pressure 105/65. Respiration unembar- 
rassed. The pupils were equal, reacting well to light and accommodation. 
Normal findings on clinical examination and urine analysis. His stomach 
was washed out immediately after admission to hospital, and magnesia 
and charcoal were introduced through the stomach tube. 

Alkali reserve on April 13 — 33.8 vol. per cent. Formic acid in the 
serum — 8,8 mg per cent,, and in the urine 1.8 mg per cent. Alkali reserve 
on April 14 — 72 vol. per cent. 

An ophthalmological exanvination showed normal externa. The pupils 
reacted well to light and accommodation. The limits of the optic discs 
were slightly blurred. Vision 6/6, the fields of vision normal. Tension 
X/12 (20 mm) on both sides. 

He was given an intravenous injection of 300 cm® of a 5 per cent, solu- 
tion of NaHCOg plus 700 cm® of normal saline solution. On the same day, 
NaHCOs 10 g X 3, and on April 14, NaHCOa 15 g x 3 by the mouti. 

On April 16, all was normal and vision Avas 6/6 on both sides. 

On re-examination on October 5, the ophthalmological findings and 

vision were normal. 
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Case 12. 

Reference number 6642/42 — I. J. A house^^^^e, aged 32. 

Previously well, she. drank on April 12 together with her husband 
(case 11) and his companion about the same quantity of methyl alcohol- 
each of them had taken. She did not become noticeably intoxicated, but, 
next morning she felt giddy and umvell, vomiting once and suffering from 
nausea,. Since then she had continued to feel unwell and giddy. She com- 
plained of flimmering, but not of any definite diminution of vision. 

When examined on April 13, she felt limp but looked well. The pulse 
was 74, regular. The temperature was 36.9° C, and the respiration was 18, 
unembarrassed. The blood pressure was 120/75. The pupils were equal, 
reacting well to light and accommodation. -There were no dempnsfrable 
disturbances of vision, and the clinical examination was negative. Tlie trace 
of albumin found in the urine was not demonstrable on the following days. 

April 13, alkali reserve 26.2 vol. per cent. April 14, 47 vol. per cent. 
April 15, 71 vol. per cent. Formic acid in the serum on April 13, 4.6 mg 
per cent., in the urine, 2.2 mg per cent. 

The ophthalmological examination .showed normal externa.. The pupils 
were 4 mm, equal, reacting well to light and accommodation. Theoutlinesof 
the optic discs were blurred. Vision was 6/6 on both sides, and the limits 
of the field of vision were normal (Bonders). Tension on palpation normal; 

On April 13, 300 cm® of NaHCOa 5 per cent, plus 700 cm® of normal 
saiine solution were given by intravenous injection, and NaHCOj 15 g 
X 3 by the mouth. On April 14, NaHCO* 5 g x 4 by the mouth, 

April 17, normal ophthalmological findings. She felt well and wms 
discharged. October 5, the fundi and vision were normal. 


Case 13. 


Reference number 6683/42. — J. K. An engineer, aged 54. 

In 1931, he had been treated at the Psychiatric Department for alcoho- 
lism. It seemed that in November 1941, he had drunk some methyl alco- 
hol, and his vision had been defective for some time after. On April 12, 
he drank methyl alcohol together with the two preceding patients, accord- 
ing to whom he had probably drunk some of this alcohol on April 11 also. 

^ On April 13, he was pale and looked ill, but he \vent to work. At 5 
o’clock on April 14, he awoke with severe epigastric pain and violent 
vomiting. He complained of failing vision. 

On admission to hospital at 8.15 o’clock on the same day, lie \vas un- 
conscious and cyanosed, in a cold sweat. The pulse was GO, weak but regu- 
lar. The respiration was stertorous and irregular, hut not rapid. The pupils 
were dilated, about 6 mm, reactionless. The clinical findings were other- 


^kali reserve 16 vol. per cent. Formic acid in the blood 
cent., lactic acid in the blood 180 mg. per cent. 

Death occurred at 9.10 o’clock, and the necropsv showed 
the organs, subpleural ecchymoses and purulent bronchitis. 

38 — Acta med. scandinaiv. Vol. CXIJJ. 


17 mg per 
cyanosis of. 



OLUF R0E. 


580 

Case 14. 

Reference number 6682/42 — 0. B. A printer, aged 40. 

A friend slated tliat the patient had always drunk much alcohol and 
had had access to methylated spirits at his place of work. Having' started 
work on the morning of April 14, he walked out and fell do^ra ,>blue in the 
face» and snoring. He was quite stiff, and he had, it was alleged, drunk 
an unknown liquor out of a bottle containing a white sediment. 

On admission to hospital at 7.35 o’clock, he was comatose, and his 
stertorous respiration Avas of the Cheyne-Stokes ts^e. His face was red- 
blue, and much mucus escaped from his mouth. There was general rigi- 
dity of the limbs W’ith a few clonic contractions. 

Pulse 100, regular. Blood pressure 130/60. Pupils dilated, about 6 mm. 
reacting Amry feebly tolight. Clinical findingsnormalapartfromalbuminuria. 

At 8 o’clock alkali reserve 19 a'oI. per cent. At 12 o’clock 86.2 vol. per. 
cent. Lactic acid in the blood 170 mg per cent. Formic acid in the blood 
3.5 mg per cent., and in the urine 5.2 mg per cent. 

He was treated with 450 cm® of a 5 per cent, solution of sodium bicar- 
bonate given by intravenous injection, supplemented by 30 g of the same 
drug introduced through a stomach lube. 

An examination at 13 o’clock showed A'ertical nystagmus. The equal, 
3.5 mm pupils reacted well to light and accommodation. The optic discs 
were injected, vision was 0/6 on both sides, accommodation was good, and 
the fields of vision Avere normal. On examination on April 23, the nystag- 
mus had disappeared. Vision normal. The stomach contained methyl 
alcohol and pyridin. 

In spite of his alarming state, the patient made a remarkably rapid 
recovery. The acidosis Avas quickly corrected by large quantities of sodium 
bicarbonate. 

On re-examination on September 19, 1942, he stated that he had drunk 
of the same bottle on the evening before he fell ill. He had been very 
thirsty in the morning, and had taken another dose of methyl alcohol- 
containing spirits mixed AA’ith beer. The examination shoAA^ed a normal 
ophthalmological picture and normal acuity of Ausion. 


Case IS. 

N. N. A postman, aged 24. 

This patient, Avhose case has already been recorded by Dr J. F. Harboe 
(16) had hitherto been Avell, and his vision had been good. Said to be 
moderate in his consumption of tobacco and alcohol. 

On August 5, 1919, he drank about one dessertspoonful of spirits mixed 
Avith four times as much Avater ostensibly for the cure of a cold. On the 
folloAving day he Avent to Avork as usual, and at midday he suffered from 
headache, nausea and vomiting Avhich did not, hoAA-ever, prevent his Avork- 

ing till the end of the day. , 

On August 7, the above symptoms Avere supplemented by cloudiness 

of vision. On August 8, vision Avas considerably reduced, and the vomiting 
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conlimcd Dining tlio lollowing days there ms gradual improvoraent m 
gouLal oonditfon, and during the last few days precodmg Ins adnns- 
sfen rrospilal, his vision improved somewhat,. He was admitted to 
hospital on August 13 when the Sundi were seen to be normai. Vision 

indicated on the fohowing chart. _ 

O. s.: Remaining part of field of vision between 10 an 
temporal region. The field of vision gradually extended, and on Septem- 
ber 2 its limits were normal, with a small relative central scotoma. O. d : 
On August 14, a sector-shaped defect in the upper nasal region, the limits 
in other respects normal. On September 2, the limits were normal, with a 
central scotoma for red and green. 



Fig. 12. — Case 15 — N. N. The chart is drafted according to Dr Harlioc’s 
description. Alter Scjilcnihcr 19, the scale of the absciss is only lialf what it 
was before this date in order to economize space. 


On the patient’s discharge from hospital on September 10, Ihcre were 
no definite changes in the fundi apart from some pallor of the loft optic 
disc. 


On re-examinalion on December 15, the pupils reacted a little more 
sluggishly than on discharge. TJie optic discs were now definitely paler 
than normal, particularly on the left side where the blood vessels were 
atrophic. He was red-green blind througbonl. the field of vision. 

An analysis showed the .spirits to be methyl alcohol. 

Though this patient had, it would seem, drunk a very small quantity 
of methyl alcohol, the genera] symptoms were severe and vision was much 
reduced. His work was heavy, consisting of bicycling and walking up and 

down stairs all day as a postman. 
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Case J6. 


Beferenee number 12770/31 _ O. K. A telegraph worker aged 30 

>>“" recorded by Uslvedt and Mohn (saf' He 
was treated m 1927 at the Eye Department of the Rikshospital for an 
injury to his right eye whose vision had since been defective. In other 
respects he had been well. 


1 ,- 25, 1931, he drank some spirits which he had not bought 

mmself but which, he was told, had been bought at the Wine Monopoly. 
Next day he felt well and continued at work till the evening. He drank 



Fig. 13. — Case 16. 0. K. The chart is drafted according to the account of 
Ustvedt and Mohn and notes from the hospital record. 


some port wine in the afternoon. He vomited on the following night, and 
on the morning of October 27, his vision was cloudy when he went to work. 
Arrived at his destination, he vomited again and had to taxi home at 8.30 
o’clock. His vision diminished rapidly in the course of the daj'. He was 
not fully conscious when he came to hospital. 

On October 27, the brownish-yellow contents of the stomach, repeatedly 
vomited, were malodorous. His respiration was laboured, but his breath 
did not smell of acetone. He could see only movements of the hand. His 
pupils were dilated, reacting feebly to light. The right eye showed a 








CLINICAL INVESTIGATIONS OF METHYL ALCOHOL POISONING ETC. 583 

macula of the cornea and a coloboma of the iris. The clinical findings 

were normal. ’ , . , , * <> 

Uiine; Heller + Rolhera ++ Gerhard +■+ Schlesinger + + . A few 

granular casts, leucocytes and erythrocytes. Alkali reserve 17.5 vol per 
cent. Blood-sugar 120 mg per cent. Urea in total blood 70 mg per cent. 

Five hours after admission, the patient was very dronsy, and his 
breath smelt faintly of acetone. An intravenous injection of 500 cm=’ of 
a 5 per cent, solution of glucose, and a drop-enema of 1 liter of a 3 per 
cent, solution of glucose were given. Methyl alcohol was found in the 
stomach and the blood. 

On ophthalmological examination on October 28, the pupils were 6.5 
mm, reactionsless. The optic discswere injected and their limits ill-defined. 
Movements of the hand ^ m on both sides. . 

The further course of the case is seen on the chart. 

On his transfer on November 4 to the Eye Department, the limits 
of the field of vision were normal, but there was a large absolute central 
scotoma for white. Totally colour blind. 

December .3; The optic discs, particularly the right, pale. 

January 16: Both optic discs pale, the blood vessels atrophic. 

For several years he came to the Eye Dcparlmeirt to be re-examined 
and certified as unfit for work. As the chart shows, vision has diminished 
all the time, and his right eye is now blind. 

rt is obvious that, with so small a number of cases, the oppor- 
tunities for drawing conclusions as to the pathogenesis and treat- 
ment of this form of poisoning arc limited. It has, how'cver, earlier 
been shown that clinical investigations, even of a single patient, 
have yielded valuable information as to the nature of the poisoning. 
There are thus grounds for recalling that tlie correctness of the find- 
ings of Harrop and Benedict (17) in a single case have been confirm- 
ed by later clinical experiences. It is, therefore, undoubtedly justi- 
fiable to seek in clinical investigations the key to llie problem of 
methyl alcohol poisoning in man. 

The conclusions draw depend partly on observations on the 
cases just recorded, partly on the clinical observations and experi- 
mental findings of other w'orkers. 


V. The Relation between Acidosis and Amblyopia. 

In looking for the factors determining amblyopia, it is natural 
irst to ascertain if there is any relationsliip behveen it and the 
general symptoms, - limpness, nausea, hcadaclie, dyspnoea, vomit- 
g. pain mthemuscles, precisely the manifestations of acidosis. 
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Can we then establish any relationship between amblyonia 
and acidosis? ^ 

As many of the patients were admitted to hospital after their 
condition had improved, the determination of the bicarbonate 
content of the blood could not in these cases give any indication of 
the degree of the acidosis at the most acute stage of the poisoning. 
It is, therefore, of importance to recognize the clinical manifesta- 
tions of acidosis in its various stages in order that the history of a 
given case may indicate the stage of acidosis at Avhich disturbances 
of vision developed. 

According to Kirk, (26) tlie clinical manifestations of the milder 
degrees of acidosis are, as a rule, lassitude, anorexia, nausea and 
headache. 'S^Hien the alkali rcseiwe has fallen to the half of normal, 
the dyspnoea of acidosis develops and is at first regarded by the 
patient mei ely as functional dyspnoea. In the severe degree of aci- 
dosis, dyspnoea is more pronounced, and attacks of vomiting and 
pain in the muscles occur. In addition, sopor and coma often are 
present, but the development of the psychic disturbances depends 
not only on tlie degree of the acidosis, but also on other factors such 
as the degree of dehydration. 

The alkali reserve Avas not determined in eases Nrs. 1 and 2. They 
Avere not admitted to medical AAwds on entering hospital as their 
consumption of methyl alcohol had not been admitted and they 
shoAved no general sjmiptoms. One may, hoAA^ever, assume that both 
had suffered from scA'crc acidosis before entering hospital, as the 
first had suffered from vomiting and dyspnoea, as Avell as being 
light-headed, and the second had been droAAxy for tAAm days. To 
judge by their clinical records, both these patients must have 
suffered from prolonged acidosis. They recovered but little of their 
sight and are noAV practically blind. 

In case Nr, 5, the patient AA^as admitted to hospital after the 
general symptoms had subsided. There AA^as noAv a moderate degree 
of acidosis (27 vol. per cent.). Earlier he had shoAvn signs of severe 
acidosis (vomiting and drowsiness) and they had lasted for at 
least a day and a half. On admission to hospital this patient’s 
vision was almost nil, and afterAvards he Avas blind for many 
days. 

In case Nr. 15, the headache, nausea and vomiting lasted several 
days after the poisoning, and dimness of vision was observed after 
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tiiev had lasted about 24 hours. Loss of vision was progressive 
during the followng days, and there was only perception of light 
on tlie fourth day, after which vision improved. Qn and after the 
fourth day, there was a gradual improvement in the general symp- 
toms. 

In cases Nrs 4, 7, 8, 9, 13, 14 and 16, in which the patients were 
admitted to hospital during the most acute stage of the poisoning, 
the alkali reserve was respectively 9, 16.4, 7.8, 14.7, 16, 19, and 
17.5 vol. per cent. In all these cases tliere were severe disturbances 
of vision as well as profound exhaustion. Cases Nrs 4, 8, and 13 
ended in death. In the two first, tlie alkali reserve was remarkably 
low, 9 and 7.8 vol. per cent, respectively. It was 16 vol. per cent, in 
the third case which was, however, complicated by purulent bron- 
chitis. This probably contributed to the fatal issue. In all three 
cases the pupils were dilated and reactionless. 

In case Nr. 14, in which the patient was comatose on admission 
and the allcali reserve was 19 vol. per coni., the pupils were dilated, 
reacting feebly to light. There can l)c little doubt tliai the rapid 
correction of the acidosis saved this patient’s life and sight. 

In cases Nrs. 11 and 12, the general symptoms were slight and 
the degree of acidosis moderate, the alkali reserve being respec- 
tively 33.8 and 26.2 vol. per cent. Tiic first patient had not noticed 
any disturbances of vision, whereas the second liad noticed flim- 
mering vdthoui any reduction of vision being demonstrable. 

To judge }3y these cases, tlie degree of the amblyopia depended 
on the degree and duration of the acidosis. The dislurl)anccs of 
vision were not noted till such symptoms as nausea, vomiting and 
dyspnoea had lasted some lime. It is, therefore, probable that failure 
of vision in these cases began wiien the degree of acidosis changed 
from moderate to severe. (About 23 vol. per cent.). 

It might seem that case Nr. 3 was an exception, as there was 
severe amblyopia on the day on which the alkali reserve was found 
to be 26 vol. per cent. Tlie blood test was, however, taken early 
in the morning. During this day, his condition became rapidly 
worse, and wlien his eye.s were examined at 14 o’clock he suffered 
from very severe dyspnoea ~ typical Kussmaul’s respiration — and 
such great restlessness tliat it was most difficult to examine l.im. At 
this stage he must, therefore, undoubtedly liave been suffering from 
much more severe acidosis than earlier in the morning. 
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Cases Nrs. 1 and 6 are exceptions in so far as the disturbances of 
Vision appeared before the general symptoms. The possible reasons 
for this Avill be discussed later. 

Haskell and his associates (18), experimenting on dogs, 'have 
come to the conclusion that there is no causal relationship between 
the severity of the general symptoms and the degree of the acidosis. 
In their experiments large doses of methyl alcohol were given. Thus 
in their experiments Nrs. 16 and 23, the dosage of methyl alcohol per 
kilo body weight was 10 cm^, the dogs also being given 1 eg of mor- 
phine per kilo body weight. The dogs became profoundly coma- 
tose, dying in a short time vdthout a low alkali reserve in the blood 
being observed. 

It is a general experience that smaller quantities of ethyl alcohol 
than of methyl alcohol are needed to kill an experimental animal 
rapidly. This evidently depends on the narcosis, for the narcotic 
action of ethyl alcohol is greater than that of methyl alcohol because 
of the former’s greater capacity to reduce surface tension in aqueous 
solutions (Warburg’s narcosis theory). ^Vllen, however, small 
doses are given repeatedly, the action of methyl alcohol is more 
toxic, whereas ethyl alcohol can be tolerated for a long time. 

Clinical obser\mtions do not tally Avith these workers’ experi- 
mental findings, and we are not justified in applying them to the 
reaction -of human beings to methyl alcohol. For they never take 
such -large doses that any appreciable degree of narcosis is induced. 
Usually such patients say they did not become intoxicated on 
drinking methyl alcohol. 

To judge by the clinical observations mentioned, the degree and dura- 
tion of the acidosis would seem to determine the degree of the amblyopia. 
To throw further light on its pathogenesis, we must therefore find out 
how acidosis arises. 


VI. The Mechanism of Acidosis. 

Berens (2) says of the metabolism of the retina: »If, as seems 
likely, the retina and brain metabolism parallel each other, it 
could logically be stated that dextrose is the precursor of lactic 
acid which is probably the fuel of the living retina.» According to 
the same author, Adler found that the retina contains more carbohy- 
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drates and consumes them more, rapidly than any other of the eye’s 


compare this with Goldschmidt’s finding that methyl 
alcohol greatly reduces the tissue respiration of the rclma, it seems 
natural to conclude that methyl alcohol induces inhibition of the 
processes of oxidation throughout the body, for glycolysis takes 
place in every cell. 


Can the manifestations of the poisoning depend on the action 
of the methyl alcohol itself or on that of formaldehyde or on that of 


formic acid? 

It is primarily Carlo Egg (9) who has maintained that methyl 
alcohol itself is responsible for the poisoning. He assumed that 
methyl alcohol forms a complex compound witli the iron in the 
cells and thereby checks the processes of oxidation. In support of 
this view he pointed out that methyl alcohol checks in vitro many 
processes of oxidation, e. g. the guaiac and benzidin reactions, indigo 
oxidation, and the phenol reaction toHgOo. These reactions are also 
checked by ethyl alcohol, and the check to the last two reactions is 
greater than that effected by metliyl alcohol. 

■ If the check to the processes of oxidation in the body depends 
on the same processes in operation in vitro in the above mentioned 
reactions, it is impossible to explain away the fact that ethyl alcoljol 
and methyl alcohol do not give rise to one and the same land of 
poisoning. Egg's view can, therefore, hardly be correct. 

In the opinion of many, formaldehyde is the active agent 
(Bruckner, Flury and Wirth, Kazas), 

The oxidation of metliyl alcohol proceeds very slowly, and 
various investigations have sho^^^l that forinaldeliydc is present in 
riie tissues only in very small quantities. Tims Poll] (35) could find 
it only in muscle, and here only in .small quantities. Vollz and 
Dietrich (53) could not find it in the exhalation of dogs, although 
Keeser (cit. 20) found it in the distillation of animals. 


Bruckner (6) considers tlial formaldeliydc acts hy reading with 
the protein molecules, A formol reaction, with the formarion of 
methylemmin derivatives possessing acid properties, must be con- 
sidered as a possibility. Only part of tlie formaldehyde can, how- 
ever, be altered in this fashion, for this reaction is not quantitative 
1 pH - 9 IS reached. Tlie resulting acid products can exist 
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only in veiy small quantities, and the acidosis cannot be explained 
as a result of them. 

Pohl, who assumed that the specific toxic action of methyl 
alcohol depends on the formic acid produced, has shown experi- 
mentally^ that, as a rule, the peak of excretion was reached on the 
third and fourth day after the poisoning, and that at this stage the 
experimental animals suffered most. He found from 5.8 to 18 
per cent, excreted when he gave the animals between 1 and 2 g of 
sodium formiate. Hence his conclusion that most of the formic 
acid is converted into carbon dioxide and water. Asser (1) found 
after a dose of 2 g of formiate, 15 to 20 per cent, excreted in the 
urine. Schmiedeberg considered that the acidosis demonstrated 
in the patients in the mass outbreak of methyl alcohol poisoning in 
Berlin in 1911 — 1912 depended on formic acid in the same way 
that the acidosis of diabetes depends on beta-oxy and beta-keto 
I)utyTic acid. He evidently thought that formic acid was present 
in such large quantities that it could induce acidosis by binding 
alkalis. 

This view would not seem to be correct. Because the oxida- 
tion of methyl alcohol is slow, and because most of the formic acid 
is converted into carbon dioxide and water, the quantity of this 
acid in the body cannot be great enough to account for the acidosis. 
In certain cases very small quantities of methyl alcohol induce 
severe acidosis. 

In those cases of the present study in which the concentration 
of formic acid in the blood was investigated, the highest figure 
was 19 mg per cent., or 4.13 millimol (case Nr. 4). In this case the 
plasma bicarbonates were 3.91 millimol (9 vol. per cent.) as com- 
pared with the normal 26. This enormous reduction can, therefore, 
not have been due to formic acid alone. 

Another possible effect of formic acid, hitherto apparently over- 
looked, may be mentioned here. 

One of the qualitative tests for demonstrating formic acid is the 
colour reaction it gives rise to with iron chloride. According to 
Gmelin (12), when sodium formiate and iron chloride are mixed, a 
compound of iron and formic acid is formed. In this compound, 
the iron is bound in complex fashion both in the kat-ion and the 
an-ion. Another complex compound is sodium-ferri-formiate. Nag 
[Fe (COOH)g]. 
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According to the theory of Warburg (Langfeldt 28) concerning 
the oxygen activation in the cells, whatever reacts with iron may 
disturb the transmission of oxygen provided that the substance in 
question can penetrate into the cells, and. that its affinity for iron 
is so great that it can dissolve its natural compounds. Even if one 
cannot without more ado assume that formic acid reacts as easily 
to the iron in the pyrrols in the respiratory enzyme as to ionized 
iron, the possibility may yet exist that formic acid may form a 
complex compound wth iron also in the body. The formic acid 
would thereby come to act like prussic acid, Avith this difference 
only that the affinity of the. latter for iron wmuld seem to be much 
greater. 

According to Poulsson (38) the minimum lethal dose of HCN 
is 0.06 g. As 0.10 g of HCOOH can bind as much iron as the quan- 
tity of HCN mentioned, it is difficult to accept the opinion of 
Egg (9) who maintained that the quantities of formic acid in the 
body are too small to hurt it. 

It is also impossible to agree with Fluiy and Wirth (10) in tlieir 
opinion that the formiatc ion is harmless. 

Discussing the oxidation of methyl alcohol in the body, Pohl 
has ^v^itte^‘. »Dic gcringere Oxydirbarkeit des Melhylalkoliols 
gegeniiber dem ihm homologen Aetlijd-alkohol kann nach obigem 
darin ihre .vorlaiifige Erklarung finden, dass der Kdrper die bei 
letzterem intermediar gebildetc Essigsaurc selbst in grossen Men- 
gen noch zu zersetzen vermag, wahrend er fiir die Formiatc nur 
ein bald erschdpftes Oxydationsvermogen bcsitzt.» 

Tins observation is the more remarkable for tlie fact that formic 
acid is very easily oxidized in vitro, whereas tJic reverse is the case 
with acetic acid. 

The gradually diminishing capacity of the organism to oxidize 
formic acid can, however, apparently be explained by the assump- 
tion that it forms a complex compound with the iron in the respi- 
ration enzyme (citochrom-oxydase). The processes of oxidation in 
the cells will tliereby be gradually inhibited, and this reduced 
capacity for oxidation will also affect the oxidation of formic acid 
formed as long as methyl alcolioHs present in the body. The concen- 
tration of formic acid in the tissues wall then increase, and tliis in 
its turn will bind more iron. 

According to this theory of the processes of acidosis, one would 
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expect to find an increase of organic acids, notably lactic acid, in 
the blood and urine. Several earlier investigations would seem to 
show that this is the case. 

Krohl (27) found that the excretion of ammonia in the urine was 
very great in proportion to the excretion of formic acid. He did not 
ascertain which was the acid that had neutralized the bulk of the 
ammonia. 

Harrop and Benedict (17) demonstrated large quantities of 
titratable organic acids, mainly lactic acid, in the urine. 

In a case of methyl alcohol poisoning investigated by Ustvedt 
(51), the difference between the total base and the total acid was 
30.15 mille-equivalents — an observation indicative of large quan- 
tities of organic acids in the blood. He indicated the possibility of 
an increased lactic acid concentration in the blood, but he did not 
demonstrate it. 

This state was demonstrated in cases Nrs. 13 and 14, the lactic 
acid concentration in the blood being found to be respectively 180 
and 170 mg per cent, (the normal is 10 to 20 mg per cent, when the 
patient is at rest both before and during the withdrawal of blood). 

This proves that the reduction of the bicarbonates in the blood 
plasma depends in the main on lactic acid. The factor primarily 
responsible for the acidosis would seem to be formic acid. 


VII. Factors Influencing the Degree of Acidosis. 

A. The Influence of Increased Metabolism on the Acidosis. 

If the processes of oxidation are checked, no unqualified paral- 
lelism can be expected bet\veen the dose of the poison and the 
degree of the acidosis. 

In cases Nrs 13 and 14, the lactic acid in the blood was found, as 
already mentioned, to be respectively 180 and 170 mg per cent. In 
the first of these cases, 17 mg per cent, formic acid was found in the 
blood, and the alkali reserve was 16 vol. per cent. In case Nr. 14 
the figures were respectively 3.5 mg per cent, and 19 vol. per cent. 

In spite of the great difference in the concentration of formic 
acid in the blood of these two patients, the difference between the 
lactic acid concentration and the alkali reserve was small. The first 
patient fell suddenly ill at 5 o’clock when he was awoken by violent 
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vomiting and pain in the abdomen. The other lost consciousness 

ond fell while at -work. , i 

Two patients were admitted to the Drammen hospital on 

N veraber 18, 1941, having drunk methyl alcohol-containing 
Ts The one — A. J. — who had drunk more methyl alcohol 
thin the other, was not fit to work on the day after the spree, 
being able to eat, but suffering from nausea and giddiness. He was 
liaht\eaded at intervals, but felt better after resting. On the 
rowning of November 18, he felt quite well, but he again was light- 
headed after he had been up and about for some time. His vision 
was slightly cloudy, but he noticed no breatlilessness. 

On his admission to hospital on the evening of tlie same day 
the methyl alcohol content of the blood was 0.075 per cent., and 
the alkali reserve was 22.3 vol. per cent. On ophthalmological 
examination (H.Gjessing,M.D.) the fundi were found to be normal. 

Vision 0. s.; 5/5, o. d.: 5/9. A relative central scotoma for colours. 

The other patient — B. J. — did heavy work on November 17. 
In the evening he was tired and giddy, and he noticed slight cloudi- 
ness of vision and a little dyspnoea, but he could eat as usual. 
Next morning there were no symptoms, and he went to work again. 

On his admission to hospital the methyl alcohol content of the 
blood was 0.024 per cent, and the alkali reserve was 24.1 vol. per 
cent. The ophthalmological examination (H. Gjessing, M. D.) 
showed normal fundi. Vision o. s.: 5/5, o. d.: 5/8. 

Though the quantity of methyl alcohol in the blood of this 
patient was barely one-third that of the first patient, the alkali 
reserve was almost equally low' in botli. Tliis may have been so 
because the second patient liad been at work, whereas the first pati- 
ent had kept at rest, spending part of his time in bed. 

Wliat is also remarkalile is tlie severity of the symptoms in case 
Nr. 15 when compared wdth the smallness of the quantity of methyl 
alcohol he was supposed to have drunk. This patient also did 
heavy work on the day after the poisoning, 

Lewis Ziegler (57) has recommended thyroid extract for methyl 
alcohol poisoning. This seems irrational as acidosis increases with 
the increase of metabolism. 

Other things being equal, ihc acidosis must become more severe and 
the cUnkal picture correspondingly more alarming if great demands 
ore made on oxidation. 
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B. The Influence of Ethyl Alcohol on the Acidosis. 

As some patients drink etliy] alcohol just before, or on tlie days 
following, methyl alcohol poisoning, it would be interesting to 
learn how, if at all, its course is influenced thereby. 

As a rule, the exact quantity of methyl alcohol consumed is not 
known, but in some cases it is slated that several persons in the 
same party had drunk the same amount of methyl alcohol-con- 
taining spirits. By comparing the course of the poisoning in those 
patients wlio had also drunk ethyl alcohol with that of the patients 
who had not done so, some clue as to the action of ethyl alcohol 
on methyl alcohol poisoning should be found. 

In cases Nrs. 9 and 10, the two patients and a friend of theirs 
(0. H.) drank on February^ 1 equal quantities of metliyd alcohol- 
containing spirits according to the statements of all three. The 
first patient came to hospital on February 4 with severe symptoms, 
an alkali reserve of 14.7 vol. per cent, and much reduced vision. He 
had not drunk ethyl alcohol. 

The second patient, admitted to hospital on the same day, was 
much less seriously ill. The alkali reserve was 27 vol. per cent., 
and his slight disturbances of vision passed off rapidly. On the day 
before admission, i. e. February 3, he had shared with 0. H. a 
bottle of sakevit)) (750 cm^ 42 vol. per cent, of ethyl alcohol) and 3 
bottles of light beer (2250 cm^ 2 per cent, of ethyl alcohol) in the 
course of the afternoon. Each of these two had therefore consumed 
about 180 cm^ of pure ethyl alcohol on this day. 

0. H., wdio had been used to drinking alcohol almost daily, had 
also drunk heavily on the day after the poisoning (February 2.). 
With another of his friends he had drunk a bottle of gin (750 cm^, 
45 vol. per cent, of ethyl alcohol) and had also drunk an unknovm 
quantity of beer. He had thus drunk at least 170 cm^ of pure ethyl 
alcohol on this day. This person suffered no ill effects from the poi- 
soning. 

In case Nr. 3, the patient stated that he had drunk less methyl 
alcoliol than the other three, and this statement was confirmed 
later by the two who recovered completely. Unlike his boon com- 
panions, tliis patient had not drunk ethyl alcohol either before 
or after drinking methyl alcohol. 
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A sister of the patient who died stated that he had remained at 
home on the day after the spree, and had not drunk alcohol. 

The two who recovered completely from the poisoning drank a 
considerable quantity of alcohol the first two days after the poi- 
soning. 

In case Nr. 7, the patient stated that he had drunk in the course 
of two days about 300 cm^ of pure methyl alcohol, i. e. many times 
the fatal dose which, according to Poulsson (38), is about 50 75 g. 
On the second day, when he began to feel ill, the patient drank five 
glasses of port wine (about 300 cm^ 18 vol. per cent, of ethyl alcohol). 
On the morning of the third day, he drank a tumblerful of gin (about 
150 cm3 45 voi. per cent, of ethyl alcohol), as well as some concen- 
trated alcohol in an equal quantity of coffee. He could not say 
how much he had drunk of this mixture. But it is certain that he 
drank altogether considerable quantities of ethyl alcohol. Yet there 
were no permanent ill effects from the poisoning. 

The observation that ethyl alcohol is an antidote to methyl 
alcohol is apparently supported by some experiments by Asser (1). 
He found that less formic acid was excreted in the urine of dogs 
given ethyl alcohol together with methyl alcoliol than in tlie con- 
trols given methyl alcohol alone. Amyl alcohol and acetone influ- 
enced the excretion of formic acid in the same way. 

Asser envisaged three possible explanations of tliis plicno- 
menon: 

a) increased oxidation of HCOOH 

b) reduced formation of HCOOH 

c) a change in the mode of oxidation of metliyl alcohol. 

Accordingly he investigated the action of ethyl alcohol, amyl 
alcohol and acetone on the excretion of formic acid after the adminis- 
tration of 2 g of sodium formiatc, and he found that less was ex- 
creted than when the same quantity of formiate was given alone. 
Hence his conclusion that an increased oxidation of formic acid was 
also the cause of the diminished excretion observed in the first 
experiments m which ethyl alcoliol, amyl alcohol and acetone was 
given at the same time as the methyl alcohol. 

The oxidation of the formiate must depend on the degree of its 
penetration into the cells, and alcohol may be assumed to make 
the cell membranes more permeable for the formiatc. 
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This experiment does not prove that ethyl aleohol promotes oxi- 
a ion of the formic acid in methyl alcohol poisoning when the for 
mation of this acid is intracellular. 

Probably the reduction in the excretion of formic acid effected 
by ethyl alcohol in methyl alcohol poisoning is due to a reduced 
formation of this acid. The following is an attempt to find a theoreti- 
cal basis for this hypothesis. 

According to Traube’s rule, ethyl alcohol reduces the surface 
tension of aqueous solutions more than methyl alcohol, and Living- 
stone and his associates (30) have found this difference to be in the 
ratio of tAvo to one. 

Ethyl alcohol wll therefore loosen the adsorption of methyl alco- 
hol to the respiration enz}Tne, thereby checking its oxidation to 
formic acid. 

The protection given by a single dose of ethyl alcohol will be 
limited to the time taken to oxidize it, and the manifestations of 
methyl alcohol poisoning may develop after this time. But during 
it, some of the methyl alcohol will, however, be excreted. Accord- 
ing to Voltz and Dietrich (53), about one-quarter of the methyl 
alcohol given was excreted during the first two days, mainly by the 
lungs. A patient Avho has drunk ethyl alcohol will therefore be 
exposed to the action of a smaller quantity of methyl alcohol than 
Avbuld otherAWse have been the case. If ethyl alcohol is taken repeat- 
edly, there may be no signs Avhatever of poisoning in spite of large 
quantities of methyl alcohol having been taken. 

One might expect a recurrence of the acidosis when the ethyl 
alcohol Avas oxidized, and this Avould seem to have been so in case 
Nr. 7. On the morning of the second day in hospital, the alkali 
reserve had risen to 44 vol. per cent. At this stage the methyl 
alcohol in the blood was 0.14 per cent. On the third day, the alkali 
reserve had again fallen to 31 vol. per cent, in spite of the adminis- 
tration of bicarbonate. 

A chronic drunkard does not seem to be less predisposed than 
others to the action of methyl alcohol if he omits to drink ethyl 
alcohol Avhen poisoned by methyl alcohol. Case Nr. 5 demonstrates 

tliis point. 

It may be assumed from the above investigations that ethyl alco- 
hol has a favourable effect on methyl alcohol poisoning. The explan- 
alien of this must primarily ie found in the capacity ethyl alcohol 
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/O Ilhnlaet methyl alcohol from the inner smjaces oj cells, 
ZZmtion i formic acid heing thereby checked. Nor can one neglect 
ti,c capacity of ethyl alcohol to reduce nietabohsm as a faetoi 
infhiencing the course of the poisoning favourably. 


C. The Influence of the Supply of Much Fluid on the Acidosis. 

Voltr and Dietrich (53) found that while under normal condi- 
tions only about 1.5 per cent, of the methyl alcohol taken is excreted 
in tlie urine, up to 15 per cent, may be so when diuresis is much in- 

creased. . . , , , 

Pohl (36) found that the quantity of formic acid excreted rose 

wth the intravenous injection of normal saline solution. 

The favourable course of the poisoning in case Nr. 10, may 
partly have been due to the large intake of fluid, and the same 
observation applies to this patient’s companion, 0. H., and to the 
two persons who drank methyl alcohol with the patient in case Nr. 3, 
for they had drunk much beer as well as more concentrated ethyl 
alcohol. In case Nr. 7, in which no beer was drunk, the supply of 
fluid can hardly have affected the issue appreciably. 

One of the most constant manifestations of acidosis is dehydra- 
tion of the organism which is increased by frequent vomiting. 
Tlie relationship between the amount of fluid taken and the diure- 
sis on the first day in hospital in some of the cases in which these 
items were recorded can be seen in tbe following table: 


Case 

Supply of 
Fluid 

Diuresis 

Chlorides in Blood 
Plasma 

7 

2600 

1700 

337 ms per cent. 

9 

4750 

2100 


10 

5685 

900 

282 b 5 « 

11 

3800 

950 

323 1) 1) 1) 

12 

2400 

son 



As this table shows, the quantitj'' of urine was small in spite of 
a considerable intake of fluid. It must therefore be abundant if 
diuresis is to be profuse. 

39 — Acta med. scandinav. VoL CXIII. 
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VIII. The Pathogenesis of Amblyopia. 

A. The Possibility of a Causal Relationship of Acidosis to Amblyopia. 

As already mentioned, all the patients with severe acidosis 
suffered from serious visual disturbances which developed, as a rule, 
after the general manifestations of the poisoning had lasted some 
time. In two cases of moderate acidosis ~ about 30 vol. per cent. — 
in which there had been no signs of severe acidosis before admission 
to hospital, diminution of vi-sion was not demonstrable. 

In the three cases ending in death, the pupils were dilated and 
did not react to light. 

A relationship having thus been established between the degree 
of the acidosis and the amblyopia, one may ask Avhether the former 
may be a contributary cause of the latter. 

It may be noted in support of this hypothesis that a similar 
degeneration of the retina is quite often observed in several con- 
ditions associated vdth acidosis. It is not surprising, after what has 
already been said of the check to cell-respiration in this form of 
poisoning, that similar amblyopia occurs in cases of formalin and 
carbon monoxide poisoning. It is remarkable that the amblyopia of 
diabetes is always associated with acidosis, as emphasized by 
Rdnne, Holth and others. Among other diseases winch are apt to 
favour acidosis, and in wiiich degeneration of the retina also occurs, 
may be mentioned the toxaemia of pregnancy, the cachexia of can- 
cer, and extensive burns of the skin. In experimental thyreoidin 
poisoning, degeneration of the retina with secondary optic atrophy 
has been observed. Occasionally amblyopia foIlow'S loss of blood, 
nearly always in persons already very debilitated (Roe, 40). Acido- 
sis may also occur in such cases, and its degree depends not only on 
the severity of the haemorrhage, but also on other factors, notabiy 
the state of the heart (Jervell). 

It is remarkable that in several 'cases blindness has follow^ed 
venesection of patients suffering from cholera wiiich is often asso- 
, ciated with severe acidosis. 

Considering that the metabolism of the retina is more lively 
than that of any other normal tissue, it seems reasonable to suppose 
that the reduction of the buffer capacity of the bicarbonates, phos- 
phates and proteins provoked by the acidosis may injure the retina 
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more easily than other structures. One may therefore assume that 
the acidosis injures the retina by virtue of an increase in the hydro- 
gen ion concentration. 

This does not, however, explain the fact that the amhiyopia of 
methyl alcoliol poisoning is, as a rule, much more severe than that of 
the above mentioned morbid conditions. 

The marked predilection shown by methyl alcohol for the retina 
in comparison with all other tissues can hardly be due to a greater 
accumulation of the alcohol in the retina. According to Pohl (37) 
Nicloux has not found any marked difference in the concentration of 
method alcohol in the various organs, and Pohl himself has found 
less of it in the cerebrum than elsewliere. Yant and Schrenck (55) 
found that, when methyl alcohol rvas inhaled by dogs, and its con- 
centration in the blood rvas put at 100, its percentage distribution 


elsewhere rvas as follows: 

Contents of the stomach 103 per cent. 

Aqueous humour and corpus vitreum . . 93.9 » » 

Heart muscle 84 » » 

Hemispheres of the cerebrum 86 » » 

Kidneys 95 » » 

Urine 108 » » 


The concentration of mclliyl alcohol in lione marrow and fat 
was low. They came to the conclusion that the concentration of 
methyl alcohol is practically the same in all the tissues and cells 
in relation to tlieir wmler content. We must, therefore, seek other 
explanations for the markedly selective action of methyl alcohol 
on the retina. 


In the higher animals, Otto Warburg has shown that the retina 
has, as compared witii other organs, a much greater consumption of 
oxygen in relation to its iron content, i. e. 100,000 mm" of Og calcu- 
lated per milligram of iron per hour. 

The cxplanaiion o/ ihis scleciwe adion on ihe rcHna is, J believe, 

h he Imnd precisely in whai has just been said and in connexion willi 

Ike severe acidosis. Wmn Ihc iron in ihe respiration enzyme is para- 

fed dejeclwe oxygen activalion must ocair earlier in the retina than 
in other organs. 
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B. The Pari Played by Light in the Pathogenesis of Amblyopia, 

In this study there are two patients whose vision declined be- 
fore the general symptoms occurred, i. e. at a time when the acido- 
sis must liave been slight or moderate. In both these cases the eyes 
were exposed to strong light. 

In case Nr. 1, the patient noticed diminution of vision when he 
was by the sea on a sunny day. All the three observations made 


'T vj- K) 

II II 



Fig. 14. A: Neon light. B. Autogcn light, duration of exposure 16 seconds. 
C. Autogcn light with filter, duration of e,xposure 16 minutes. 


by the Meteorological Institute on this day confirmed this point. 
The patient’s eyes must have been exposed to much light, both 
directly and by reflexion from the surface of the water. General 
symptoms appeared some hours later. 

In case Nr. 6, the diminution of vision follotved the exposure of 
the eyes to autogen light. The patient wore the protective spectac- 
les he was accustomed to use. Their green glass -was about 2 mm 
thick, and the spectacles fitted so as to shut out all light round the 
eyes. 

Schanz (46) has maintained that the ultraviolet rays injure the 
retina in this form of poisoning. This is improbable, for under 
ordinary conditions the rays in question are absorbed by the. refrac- 
tion media of the eye. 

Autogen light is very rich in active rays, and it would be in- 
teresting to learn how much of them could penetrate the glass of the 
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spectacles in question. This problem has been studied by Cand. 
Real Frans Aubert at the University Physical Institute, Oslo. As 
the photo shows, no rays with a shorter wavelength than 3800 
Angstrom penetrated the glass even after prolonged exposure. 

On the assumption that the amblyopia is due to inhibition of 
the processes of oxidation, the injurious action of light would 
naturally seem to depend on the increased calls on oxidation 
evoked by the vdsible rays of the spectrum. 

According to Sattler (45), Schwarzkopf found no differences in 
the degree of the degenerative changes in the retinas of both eyes 
of animals poisoned rvitli methyl alcohol when only one eye was 
exposed to light. This observation cannot forthwith be accepted 
as proving that light plays no part liere. When poisoning is severe, 
the changes in the retina may attain the maximum limit indepen- 
dently of light. Further, when only one eye is illuminated, there 
will, to a certain extent, be increased glycolysis in the other, wit- 
ness the observation that the cones in the retina contract even 
when only one eye is exposed to light (Fuchs). 

Wien death occurs during the acute stage of poisoning, the 
degenerative changes in the retina are not limited to any definite 
parf^ of it (Pick & Bielschowsky, Birch-Hirsclifeld). The last- 
named made a point of insisting that the appearance of the central 
area and its immediate neighbourhood docs not differ from that of 
the peripheral parts of the retina. Tlic degeneration of the 
medullary sheaths of tlic optic nerve is no more prominent in tlic 
macula-papillary fibre bundle than in the other parts of the nerve. 

This runs counter to the general opinion that these fibres are 
primarily most injured by methyl alcohol. It may be assumed that 
the central part of the retina later on shows the greatest loss of 
function and degenerates to a greater degree tlian the peripheral 
parts because of the great claims made by light on the processes of 
oxidation in the former. 

As illumination of the retina increases the formation of lactic 
acid in it, and as oxidation and tliercby also resynthesis arc inhib- 
ited, the hydrogen ion concentration will increase. This is prob- 
ably why severe amblyopia may occur even during a slight degree 

of acidosis if the eyes are exposed to strong light as in the case of 
the last two patients. 
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C. The Causes of the Characteristic Course of Amblyopia. 

It may seem strange that vision improves gradually even after 
prolonged amaurosis, but this tallies mth the findings of Gold- 
schneider and Flatau who, — according to Birch-Hirschfeld (4) _ 
have shown that definite structural damage to the ganglion cells 
can be repaired. The last-named worker found in cases of methyl 
alcohol poisoning that the nuclei of the ganglion cells retained 
their normal structure for a remarkably long time. This may ex- 
plain the tendency to undergo repair shovm by the cells in question. 

^ It may seem more difficult to understand the secondary failure 
of vision. 

This failure began from six to 12 weeks after the poisoning in 
the patients whose amblyopia persisted and who were periodically 
re-examined. It is not till this stage is reached that definite pallor 
of the optic discs is, as a rule, observed; and in two cases (Nrs. 3 
and 6) there was at the same time marked irregularity of the calibre 
of the larger blood vessels vdth thickening of their walls. These 
changes resemble those seen in the blood vessels of the retina in 
arteriosclerosis. It is not till later on that thin, atrophic blood 
vessels arc seen. 

The latest changes in the blood vessels were seen in case Nr. 6 in 
which the failure of vision was least. In the left eye, in wlrich the 
diminution of vision began earlier than on the right ^ide, the 
changes in the blood vessels were also detected earlier. 

In case Nr. 9, in which the poisoning was very severe, the 
diminution of vision of the left eye began already after the sixth 
week when the optic disc was pale, whereas there were no definite 
changes visible in the large blood vessels. The optic disc on the 
right side was pale eight weeks after the poisoning, and when, two 
weeks later, he was re-examined, there was considerable limitation 
of the field of vision (Fig. 11). 

There would thus seem to be a causal relationship between the 
degree of the amblyopia and the length of the interval preceding the 
onset of diminution of vision, and about the same time changes 
in the blood vessels (pallor of the optic discs and calibre variations) 

are seen. 

As it must be assumed that the oxidation. capacity of the degen- 
erated cells is reduced, the eyes of these patients must be pro- 
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tected against strong light even after the acute stage of the poison- 
ing. This precaution should delay failure of vision. According to 
Settler (45) Schieck has observed strikingly rapid failure of vision, 
after it had again become quite good, in a patient whose eyes had 
been exposed to strong sunlight. 

Patients do not object to wearing dark glasses as they find that 
tliey often see better in weak than in strong light, a phenom- 
enon often observed in tobacco and alcohol amblyopia (Fuchs). 
The rapid failure of vision accompanying high fever in case Nr. 5 
was striking. These observations can be explained as a sequel to 
the reduced oxidation capacity of the cells of the retina. 

In some of these cases of amblyopia, the patients have traced 
failing vision to severe muscular exertion, and records of such 
cases are to be found in the literature (Wood and Buller). It is 
natural to explain this phenomenon as a result of the decreased 
buffer capacity which is induced by the formation of lactic acid 
during muscular exertion, 

A secondary decline of vision was observed in this study in all 
the cases in which the amblyopia persisted. This decline, and the 
gradually developing Umiiaiion oj the field of vision, are presumably 
due to atrophy of the blood vessels. Strong light, fever and muscular 
exertion can haslen this decline. 


IX. The Treatment of Amblyopia. 

The treatment of amblyopia must consist of the rapid correc- 
tion of the acidosis, the supply of large quantities of fluid, and the 
protection of the eyes against light. The most rational way in which 
to correct the acidosis is to administer an isotonic (1.3 per cent.) 
solution of sodium hicarlionate, the total dose of whicli should be 
calculated according to Van Slyke’s nomogram. 

It is not necessary to give tlic whole of this dose at the outset 
of treatment, hut in every case one should aim at reducing acidosis 
from a severe to a moderate degree, i. c. the bicarbonate content of 
the plasma should he raised to 12—14 millimol (Kirk), a figure 
corresponding to an alkali reserve of about 30 vol. per cent. 

For an intravenous injection it is sufficient to use solutions of 
he best quality of powdered sodium bicarbonate in sterilized 
water mthout any special sterilization of the powder itself (Kirk). 



£02 


OLUF nOE; 


As tlie acidosis of methyl alcohol poisoning can recur rapidly, 
the alkali reserve should be investigated frequently during the 
early stages of hospital treatment, and the dosage of the bicarbon- 
ate regulated accordingly. 

As Jervell (23) has shown, treatment with the bicarbonate in- 
creases the excretion of lactic acid in the urine. Probably the 
same is the case with formic acid. 

In the absence of serious cardiac complications, the injection 
can be given at the rate of 1 litre per 10—15 minutes (ICirk). In 
several cases there were electro-cardiographic signs of myopathic 
changes. These signs, which disappeared in a few days, do not 
contra-indicate the treatment, though a certain cautiousness should 
be shown in the timing of the injection. 

Even if the alkali reserve cannot be determined, it is safe to 
give a couple of litres of this solution provided there are definite 
clinical signs of acidosis. In addition, the bicarbonate should be 
given by the mouth until the reaction of the urine becomes alkaline. 

As a supplement to this treatment of acidosis, it may be con- 
venient to give ethyl alcohol so as to check the oxidation of methyl 
alcohol. This measure is of special importance when it is impossible 
to give an intravenous injection of the bicarbonate in adequate 
doses, as, for example, during prolonged transport to hospital. But 
the dosage of alcohol must not be Such as to raise its concentra- 
tion in the blood to more than 0.1 to 0.2 per cent. Later on, the 
amount of alcohol given should correspond to the amount oxidized 
(about 7 g per hour). 

Profuse diuresis may be obtained by giving normal saline solution 
which corrects any hypochloraemia present. As, according to Voltz 
and Dietrich (53), methyl alcohol behaves like ethyl alcohol and 
acetone in being re-absorbed from the bladder, care must be taken 
to keep it always empty. 

Gastric lavage is indicated as Yant and Schrenck (55) have 
show that methyl alcohol is excreted into the stomach. As they 
have found that the concentration of methyl alcohol in the gastric 
juice is slightly higher than that in the blood,, such treatment 
cannot be expected to remove much methyl alcohol. It does not, 
for that matter, constitute any immediate danger for the patient, 
and gastric lavage should therefore not be carried out before, but after, 
an intravenous infection of bicarbonate. 
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The above considerations point to the treatment being carried 
out on the medical side of a hospital during the acute stage of the 
poisoning, even in the cases in which the clinical signs of acidosis 

have disappeared on the patient’s admission. 

The eyes must be protected against light, particularly during 
the acute stage, but also later on if there is ambljmpia. 

Lewis Ziegler (57) recommends sweat baths and thyroid extract. 
Both are contra-indicated for reasons already mentioned. 

Lumbar puncture is said by some (Pincus, Zcthelius and Wer- 
sen) to influence the course of the amblyopia favourably. But as, 
under ordinary conditions, there is gradual improvement during 
tlie first few weeks, it does not necessarily follow that it is due to 
this treatment. The observation period was loo short, only I — 2 
months, to warrant drawing conclusions as to the final results. 
In most of the cases observed by these writers, the ccrebro-spinal 
fluid was normal, and only in a few cases was the pressure slightly 
raised (between 150 and 200 mm HoO). 

It was particularly in tlicir sixth case that Zethelius and Worsen 
noted an apparently favourable reaction to lumbar puncture. Just 
before he noticed diminution of vision, the patient had drunk 
ordinary alcohol and thereupon half a tumbler of spirits whose 
taste was queer. Half an hour later he noticed diminution of vision. 
I’hese writers evidently jumped to the conclusion that this last 
beverage was wood spirits, and that it was responsible for tlie rapid 
development of amblyopia. They must surely have been mistaken 
to judge by tlie common experience concerning llic latent period 
of methyl alcohol poisoning. It is probable lliat in this case the 
methyl acohol had been drunk at an earlier stage, possibly the clay 
before. Ihe large quantity of ordinary alcohol consumed may 
well have contributed to the fflA Durable outcome of this case. 

Schieck (48), who saw no benefit follow lumbar puncture iir 
three cases, is not impressed liy the favourable results claimed by 
these Avriters for this treatment. 
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X. Conclusions. 

A, Pathogenesis. 

1. The action of methyl alcohol is explained by inhibition of the 
processes of oxidation caused by formic acid. This probably forms ~ 
by a reversible process — a complex compound with the iron in 
the respiration enzyme. 

2. Acidosis follows inhibition of the processes of oxidation and 
is mainly due to lactic acid. 

3. Amblyopia does not, as a rule, appear till acidosis has become 
severe, i. e. some time after the development of general symptoms. 

■ 4. If the eyes are exposed to strong light, amblyopia may 
precede clinical signs of acidosis. 

5. Increase of metabolism favours acidosis and may thereby 
provoke amblyopia or aggravate it if already present. 

6. A milder course is given to the poisoning if ethyl alcohol is 
consumed just before or, better still, just after the drinking of 
methyl alcohol whose oxidation is thereby checked. All signs of 
poisoning may be averted if ethyl alcohol is drunk repeatedly on 
the first few days after the drinking of methyl alcohol even though 
it has been consumed in large quantities. 

7. The intake of much fluid may be assumed to exert a bene- 
ficial influence on the course of the poisoning. 

8. A secondary diminution of vision was observed in all the cases 
in which normal acuity of vision was not restored. The gradual 
decline of the retina’s functional capacity is probably due to 
atrophy of its blood vessels. 

9. The patients who regained normal vision retained it, and they 
showed no morbid changes in the blood vessels. 

10. The selective, destructive action of methyl alcohol on the 
retina is presumably due to the retina’s great need of oxygen in 
relation to its iron content. The acidosis in itself must be assumed 
to play a large part in the development of this serious symptom. 

11. The great variations in tolerance to methyl alcohol shown 
by different individuals are primarily due more to the part played 
by the factors mentioned under headings 4, 5, 6 and 7 in the course 
of the poisoning than to individual predisposition as has been 
commonly held. 
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B. Treatment. 

1. The acidosis should be rapidly corrected by bicarl)Oiiate 
whose dosage is calculated according to Van Sljdce s nomogram. 
Treatmfent should begin with the intravenous injection of an 
isotonic (1.3 %) solution of sodium bicarbonate. 

2. Liberal flushing with fluid to combat dehydration and 
promote profuse diuresis is indicated. Hypochloraemia is an indi- 
cation for normal saline solution, and signs of inanition for an 
intravenous injection of a 5 per cent, solution of glucose. 

3. Ethyl alcohol helps to prevent a recurrence of acidosis. 

4. Gastric lavage should not be undertaken till an intravenous 
injection of a bicarbonate solution has been given. 

5. Treatment should at first be given in a medical ward and not 
in an eye department. 

6. The eyes require protection against light, notaldy during the 
acute stage of tlie poisoning, but also later on if amblyopia persists. 

7. There is no reliable evidence in support of the assumption 
that lumbar puncture is beneficial in amblyopia. 

8. Treatment with sweat baths and thyroid extract seems 
to be contra-indicated. 

A perusal of newspaper accounts of methyl alcoliol poisoning in 
different parts of Norway leaves one with the very definite impres- 
sion that the treatment these patients receive at first is very inade- 
quate. The rapidity with wiiicli the manifestations of the poisoning 
may develop, and the often lengthy journey to hospital, may ex- 
plain why so many patients die on the wvay. Much w'ould be gained 
if the doctor first summoned to the patient at once started to 
correct the acidosis instead of contenting himself with w'ashing 
out the stomach. It is, therefore, urgently essential that every 
doctor should be familiar with the principles of the treatment. I 
hope that this preliminary study of mclliyl alcohol poisoning will 
have contributed to this end. 

My best thanks to the Chiefs of the Medical Departments of the 
City Hospital, C. Mflllcr, M. D., A. Hatleliol. M. D., Chr. Smaing- 

Ursen, M. D, and to Dr. M. Anker of the Eye Department, for 
permission to use their hospital records. 
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Ruse of Hamar for their courtesy in supplying me with notes on'the 
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